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Based on this analysis, it was predicted that this GAS-specific protein and its epitopes, could be useful 
antigens for v 



Example 2984 

A DNA sequence <SEQ ID 9013> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9014>. Analysis of the amino acid sequence reveals the following: 

Lipop: Possible site: -1 Crend: 3 
McG: Discrim Score: 10.50 
GvH: Signal Score (-7.5): -5.2 

Possible site: 40 
>» Seems to have an uncleavable N-term signal seq 
ALOM program count: 4 value: -12.26 threshold: 0.0 



INTEGRAL Likelihood =-12 
Likelihood = -8 
Likelihood = -6 
INTEGRAL Likelihood = -5 
PERIPHERAL Likelihood = 17 
modified ALOM score: 2.95 



Transmembrane 



17 



Transmembrane 



98 - 114 ( 94 - 

5 - 21 ( 1 - 

62 - 78 ( 57 - 

37 - 53 ( 30 - 



* Reasoning Step: 3 



Final Results 

bacterial membrane Certainty=0 . 5904 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

The protein has homology with the following sequences in the databases: 

ORF01345(292 - 636 of 951) 

PIR|G64646|G64646 (56 - 168 of 205) hypothetical protein HP1015 - Helicobacter pylori 
(strain 26695) 
%Match =4.4 

%Identity = 30.6 %Sitnilarity =54.1 

Matches = 34 Mismatches = 46 Conservative Sub.s = 26 



87 117 147 177 207 237 267 297 

35 LSGMGATFVPQTLIHRYLDKZOmHFHKNKLFSEYIMIYKKDVELSGIALLLYKAFLTK*FR*Fy*KSVYFLPKSV*NR 

I 

RYFLQNIIHIHQNKELQFIKKCLLGYFFAPLCGAILLVLFIVSSGAKSFQISNLFNN 
10 20 30 40 50 

40 327 357 381 411 441 471 501 

PMIYKI IASLFLVLIPIFSQVL--VKIFKLKKFNIMFPDVAFPIFVFLIPLISSSLLKQNLLPYYLILISLIAIGITI- - 
: | :: |||| : : : :: |: : | : || : :: | | |: | :||: |::| 

QLRYIVLLSLFLCALGFIAGAIGFYRLSKITRHLSFFENFAFSFLAVILCAILSYLV PNASNALSLIGNGVSIFY 

70 80 90 100 110 120 130 

45 

549 579 606 636 666 696 726 756 

--KLLRTKTLFSYKRFLKLFWRSGF-ILTFLFYLGLLVIIFIKATQ*KELDKLNCTPKVRQKI*RLGCFSDEIKL*R*TRN 
II I :| = = =11 = I I I = I I I I II 1 = 

LHKLYRELSLYTQERF FLSGFRLLLFSFMLALLGILVQALVIIFLTTAVVLMCTALGFLARAFLNFSQVFLKA 

50 150 160 170 180 190 200 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 

Example 2985 

55 A DNA sequence <SEQ ID 9015> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9016>. Analysis of the amino acid sequence reveals the following: 
Lipop: Possible site: -1 Crend: 10 
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McG: Discrim Score: 13.20 
GvH: Signal Score (-7.5): -2.08 

Possible site: 34 
>» Seems to have a cleavable N-term signal seq. 
5 ALOM program count: 0 value: 10.45 threshold: 0.0 

PERIPHERAL Likelihood = 10.45 36 
modified ALOM score: -2.59 

*** Reasoning Step: 3 

10 

Final Results 

bacterial outside Certainty=0. 3000 (Affirmative) < suco 

bacterial membrane Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

15 

The protein has homology with the following sequences in the databases: 

43.9/72.0% over 56aa 

Streptococcus 

pneumoniae 

20 EGAD | 7626 | epua protein Insert characterized 

SP|Q03159|EPUA_STRPN EPUA PROTEIN. Insert characterized 
GP|47373|emb|CAA38133.l| |X54225 7 kDa protein Insert characterized 
PIR|S10640|S10640 epuA protein - Insert characterized 

25 ORF01809(331 - 501 of 801) 

EGAD | 7626 | 7426 (8 - 64 of 64) epua protein {Streptococcus pneumoniae} SP | Q03159 ] EPUA_STRPN 
EPUA PROTEIN. GP ] 47373 | emb | CAA38133 . 1 | |X54225 7 kDa protein {streptococcus 
pneumoniae}PIR|S10640|S10640 epuA protein - Streptococcus pneumoniae 
%Match = 10.0 

30 %Identity =43.9 %Similarity =71.9 

Matches = 25 Mismatches = 16 Conservative Sub.s = 16 

171 201 231 261 291 321 351 381 

RSCLLTYELVQL*SWQEWLRKGKQ*LAN*PI*TVVT:iNSMKN*RLLVTj^ 
35 : ||:|:: |:::|::| 

MKMNKKSSYWKRLLLVI IVLILG 



411 441 471 501 531 561 591 621 

40 LLFLAVGLMLGYSVFGDGEHAYSILSLDKWQNIIGKFLGK*KEPL*VI*CL*WFPLRVNFSSRIIQ*QKNKNK*QLRL*L 
I I =111=11 ==1 1= ==111 III =1 II I 
TLALGIGLMVGYGILGKGQDPWAILSPAKWQELIHKFTGN 
40 50 60 

45 A related DNA sequence <SEQ ID 10507> was identified in GBS which encodes amino acid sequence 
<SEQID 10508>. 

SEQ ID 9016 (GBS 168) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 33 (lane 9; MW 7.6kDa) and in Figure 34 (lane 5; MW 7.6kDa). It was also 
expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell extract is shown in Figure 42 
50 (lane 2; MW 32.6kDa). 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vacc 

Example 2986 

A DNA sequence <SEQ ID 9017> was identified in S.agalactiae which encodes amino acid sequence 
55 <SEQ ID 9018>. Analysis of the amino acid sequence reveals the following: 

Lipop: Possible site: -1 Crend: 8 
McG: Discrim Score: -2.85 



-2901- 

GvH : Signal Score (-7.5): -5.7 

Possible site: 21 
»> Seems to have no N-terminal signal sequence 
ALOM program count: 0 value: 5.25 threshold: 0.0 
PERIPHERAL Likelihood = 5.25 103 
modified ALOM score: -1.55 

*** Reasoning Step: 3 

Final Results 

bacterial cytoplasm Certainty=0. 1210 (Affirmative) < suco 

bacterial membrane Certainty=0 . 0000 (Not Clear) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

The protein has homology with the following sequences in the databases: 
56.1/72.0% over 131aa 

Escherichia coli 

EGAD | 40237 | arsenate reductase Insert characterized 

SP|P52147|ARC2_EC0LI ARSENATE REDUCTASE (ARSENICAL PUMP MODIFIER). Edit characterized 
GP|l061418|gb|AAB09628.l| |U38947 ArsC {Plasmid R46} Insert characterized 

ORF00095(304 - 699 of 1008) 

EGAD | 40237 | 42398 (1 - 132 of 141) arsenate reductase (Escherichia coli} SP | P52147 | ARC2_EC0LI 
ARSENATE REDUCTASE (ARSENICAL PUMP MODIFIER). GP 1 1051418 ]gb |AAB09628 . 1 1 | U38947 ArsC 
{Plasmid R46} 
%Match =22.0 

%Identity =56.1 %Similarity =72.0 

Matches = 74 Mismatches * 37 Conservative Sub.s = 21 

129 159 189 219 249 279 309 339 

RIHSSLSL*PIFHRKRPYPSRAFRRYFSNSCG*LWC*VCDDWRELLAGLGINFYFLKTLVALKIERKl«lEKIRiyiINPNC 

I I HUM 
MSNITIYKNPHC 



GTSKNVJjAIIRHCGIEPEIiyYDKTPPSRMELVELLLEMKLSARELLRTDVPAYEKFNLESSSVTDEEMIDAMIQDPILI 
Hill I Hh llll H Ihlllll lh = l= =1 =1 I III =1 ||:: I ||:::|| 1 = 1 llll 

GTSRNTLEMIRNSGIEPTVILYLETPPSRDELLKLIADMGISVRALLRKNVEPYEELGLAEDKFTDDQLIDFMLQHPILI 



NRPIVOTSKGAKLCRPCEAILTILPVKMEKDFVKEDGQIIQSL*HIV**IMV*EVSK*HY*KKLMRLETFCKQKASQHQN 
II II III I lllll I H III : I II ||: = 
NRPIWTPLGTKLCRPSEWLDILPDAQKAAFTKEDGEKWDDSGKRLK 



SEQ ID 9018 (GBS45) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 8 (lane 4; MW 18.6kDa). 

The GBS45-His fusion product was purified (Figure 97 A; see also Figure 191, lane 5) and used to immunise 
mice (lane 1 product; 20|ig/mouse). The resulting antiserum was used for Western blot (Figure 97B), FACS 
(Figure 97C), and in the in vivo passive protection assay (Table III). These tests confirm that the protein is 
immunoaccessible on GBS bacteria and that it is an effective protective immunogen. 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 

Example 2987 

A DNA sequence <SEQ ID 9019> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9020>. Analysis of the amino acid sequence reveals the following: 
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Lipop: Possible site: -1 Crend: 3 
McG: Discrim Score: 6.84 
GvH: Signal Score (-7.5): 2.98 
Possible site: 25 
5 »> Seems to have a cleavable N-term signal seq. 

ALOM program count: 0 value: 13.69 threshold: 0.0 
PERIPHERAL Likelihood = 13.69 77 
modified ALOM score: -3.24 

10 *** Reasoning Step: 3 



Final Results 

bacterial outside Certainty=0. 3000 (Affirmative) < suco 

bacterial membrane Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) 

A DNA sequence <SEQ ID 10337> was identified in GBS which encodes amino acid sequence <SEQ ID 
10338>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 

SEQ ID 9020 (GBS55) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 17 (lane 7; MW 11.3kDa). It was also expressed in E.coli as a GST-fusion 
product. SDS-PAGE analysis of total cell extract is shown in Figure 33 (lane 5; MW 36.3kDa). 

GBS55-GST was purified as shown in Figure 197, lane 5. 

GBS671 was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell extract is shown 
in Figure 161 (lane 2-4; MW 12kDa) and in Figure 188 (lane 2; MW 12kDa). Purified protein is shown in 
Figure 242, lane 3. 

Bused on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 



A DNA sequence <SEQ ID 902 1> was identified in S.agalactiae which encodes amino acid sequence 

30 <SEQ ID 9022>. Analysis of the amino acid sequence reveals the following: 

Lipop Possible site: -1 Crend: 3 
McG: Discrim Score: -14.35 
GvH: Signal Score (-7.5): -2.12 
Possible site: 44 
35 »> Seems to have no N-terminal signal sequence 

ALOM program count: 4 value: -13.90 threshold: 0.0 

INTEGRAL Likelihood =-13.90 Transmembrane 101 - 117 ( 92 - 126) 
INTEGRAL Likelihood = -7.64 Transmembrane 130 - 146 ( 125 - 148) 
INTEGRAL Likelihood = -6.64 
40 INTEGRAL Likelihood = -2.44 

PERIPHERAL Likelihood = 17.40 2 
modified ALOM score: 3.28 

*** Reasoning Step: 3 

45 

Final Results 

bacterial membrane Certainty=0. 6562 (Affirmative) . 

bacterial outside Certainty=0. 0000 (Not Clear) < i 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < i 



50 



SEQ ID 9022 (GBS215) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 175 (lane 10; MW 45kDa). 



WO 02/34771 



PCT/GB01/04789 



-2903- 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 

Example 2989 

A DNA sequence <SEQ ID 9023> was identified in S.agalactiae which encodes amino acid sequence 
5 <SEQ ID 9024>. Analysis of the amino acid sequence reveals the following: 

Lipop Possible eite: -1 Crend: 0 
McG: Discrim Score: 11.66 
GvH: Signal Score (-7.5): -5.3 
Possible site: 61 
10 »> Seems to have an uncleavable N-term signal seq 

ALOM program count: 2 value: -14.12 threshold: 0.0 

INTEGRAL Likelihood =-14.12 Transmembrane 13 - 29 ( 5 - 35) 
INTEGRAL Likelihood = -8.17 Transmembrane 44- 60 ( 39- 65) 
PERIPHERAL Likelihood = 39.00 29 
15 modified ALOM score : 3.32 

*** Reasoning Step: 3 

Final Results 

20 bacterial membrane Certainty=0 . 6647 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

SEQ ID 9024 (GBS217) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell 
25 extract is shown in Figure 85 (lane 2; MW 36.1kDa) and in Figure 156 (lane 1 & 3; MW 36kDa). 

GBS217-GST was purified as shown in Figure 224, lane 5-6. 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 

Example 2990 

30 A DNA sequence <SEQ ID 9025> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9026>. Analysis of the amino acid sequence reveals the following: 

Lipop Possible site: -1 Crend: 10 
McG: Discrim Score: 8.20 
GvH: Signal Score (-7.5): -3.7 
35 Possible site: 33 





lave an uncleavable N 


term signal seq 










ALOM program 


count: 4 value: -9 


98 threshold: 


.0 








INTEGRAL 


Likelihood = -9.98 


Transmembrane 


22 - 


38 


( 12 


43) 


INTEGRAL 


Likelihood = -7.80 


Transmembrane 


61 


77 


( 56 


B5) 


INTEGRAL 


Likelihood = -5.20 


Transmembrane 


121 


137 


( 117 


148) 


INTEGRAL 


Likelihood = -2.97 


Transmembrane 


99 


115 


( 98 


119) 


PERIPHERAL 


Likelihood = 10.77 


5 











modified ALOM score: 2.50 



45 *** Reasoning Step: 3 

Final Results 

bacterial membrane Certainty=0 .4991 (Affirmative) < succ: 

bacterial outside Certainty=0. 0000 (Not Clear) < suco 

50 bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 



A related DNA sequence <SEQ ID 10701> was identified in GBS which encodes amino acid sequence 
<SEQID 10702>. 
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Based on this analysis, it is predicted that this protein from S.agalaciiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 



Example 2991 

A DNA sequence <SEQ ID 9027> was identified in S.agalactiae which encodes amino acid 

5 <SEQ ID 9028>. Analysis of the amino acid sequence reveals the following: 

Lipop Possible site: -1 Crend: 7 
McG: Discrim Score: 10.61 
GvH: Signal Score (-7.5): -4.21 
Possible site: 51 
10 >>> Seems to have an uncleavable N-term signal seq 

ALOM program count: 3 value: -10.99 threshold: 



INTEGRAL Likelihood -- 
INTEGRAL Likelihood = 
INTEGRAL Likelihood = 
PERIPHERAL Likelihood = 
modified ALOM score: 2.' 



-10.99 
-8.01 
-7.01 
13.85 



Transmembrane 38 - 



Transmembrane 



54 ( 
21 ( 
81 ( 



*** Reasoning Step: 3 



bacterial membrane Certainty=0. 5394 (Affirmative) < suco 

bacterial outside --- Certainty=0. 0000 (Not Clear) < suco 
bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 

25 antigens for vaccines and/or diagnostics. 



Example 2992 

A DNA sequence <SEQ ID 9029> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9030>. Analysis of the amino acid sequence reveals the following: 

Lipop Possible site: -1 Crend: 10 
30 McG: Discrim Score: -21.39 

GvH: Signal Score (-7.5): -1.85 

Possible site: 57 
>» Seems to have no N-terminal signal sequence 
ALOM program count: 1 value: -8.44 threshold: 0.0 
35 INTEGRAL Likelihood = -8.44 Transmembrane 38 - 54 ( 36 - 59) 

PERIPHERAL Likelihood = 19.10 18 
modified ALOM score: 2.19 



bacterial membrane Certainty=0. 4376 (Affirmative) < suco 

bacterial outside Certainty=0. 0000 (Not Clear) c suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

45 Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 



Example 2993 

A DNA sequence <SEQ ID 903 1> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9032>. Analysis of the amino acid sequence reveals the following: 

50 Lipop Possible site: -1 Crend: 5 

McG: Discrim Score: 12.87 
GvH: Signal Score (-7.5): -3.57 
Possible site: 41 
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»> Seems to have an uncleavable N- 
ALOM program count: 4 value: -10. 
INTEGRAL Likelihood =-10.30 
INTEGRAL Likelihood = -8.65 
5 INTEGRAL Likelihood = -2.07 

PERIPHERAL Likelihood = 9.71 
modified ALOM score: 2.56 



-term signal seq 

,30 threshold: 0.0 
Transmembrane 69 - 85 ( 63 - 98) 
Transmembrane 4 - 20 ( 1 - 29) 
Transmembrane 96 - 112 ( 95 - 118) 
113 



k Reasoning Step: 3 

--- Final Results 

bacterial membrane Certainty=0. 5118 (Affirmative) 

bacterial outside -— Certainty=0. 0000 (Not Clear) < i 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < i 



The protein has homology with the following sequences in the databases: 

20.1/50.5% over 114aa 

GP | 9798572 ] BlpX protein Insert characterized 



Streptococcus pneumoniae 



ORF02100(316 - 660 of 999) 

GP|9798572|emb|CAC03527.l| |AJ276410(9 - 123 of 132) BlpX protein {Streptococcus pneun 
%Match =5.0 

%Identity =20.0 %Similarity =50.4 

Matches = 23 Mismatches = 57 Conservative Sub.s = 35 



LMSLF*DPQVSGEELDKFTVRLDSHRKSNSRG*NQLVIILRLYSQIN*REPNMLVGPFLNKGEHMTQDYICYL*SRGGED 



330 360 390 420 450 480 510 540 

MHNILRFLGIVIISAVILFSIGSFYDLTLMKNILLICWSFLFDLLVFVFKQRQTTEVLTWYQWKQFWLFIKCTILIPIL 
: |,, :: : | : | : ,|,| : : : : |, : | ||: | | : : : = : ,| : |, || 

35 FmiCTRLFFVIFLSSvLDILLGTFLQISIVSIGWLVLYSGLFFAGVFL]^KGVAWII<EVDIRNRFKFIFGICILWFQIL 
20 30 40 50 60 70 80 

570 600 630 660 690 720 750 780 

VAFIIMKGCLTSISDILlYFYLHLVvvYYTIGMILSLGRIISPEHSMFNKLRK*NELYLKFVFNRADLTICCLPCLS*FF 
40 : :: : || || |: :|: : :|| :: :: : : 

LLI FLI I KLYLGLDARL I LFYGHI FIVFNALMYLLSSSQVS LKKNKLSS 
100 110 120 130 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
45 antigens for vaccines and/or diagnostics. 



Example 2994 

A DNA sequence <SEQ ID 9033> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9034>. Analysis of the amino acid sequence reveals the following: 

Lipop Possible site: -1 Crend: 9 
50 McG: Discrim Score: 3.25 

GvH: Signal Score (-7.5): -3.39 

Possible site: 59 
»> Seems to have an uncleavable N-term signal seq 
ALOM program count: 4 value: -5.64 threshold: 0.0 
55 INTEGRAL Likelihood = -6.64 Transmembrane 46 - 62 ( 43 - 64) 

INTEGRAL Likelihood = -5.15 Transmembrane 17 - 33 ( 15 - 34) 
PERIPHERAL Likelihood = 11.03 100 
modified ALOM score: 1.83 

60 *** Reasoning Step: 3 



Final Results 
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bacterial membrane Certainty=0 . 3654 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

The protein has homology with the following sequences in the databases: 

35.5/63.8% over 127aa 

OMNI |NT01BS4455 | wall teichoic acid glycosylation protein GtcA Insert characterized 
ORF01715(343 - 750 of 1053) 

OMNl|NT01BS4455(58 - 185 of 187) wall teichoic acid glycosylation protein GtcA 
%Match =8.0 

%Identity =35.5 %Similarity =63.7 

Matches = 44 Mismatches = 39 Conservative Sub.s = 35 

210 240 270 300 330 360 390 411 

GN*ASRW*NNLLSISQTKSKAKLMGDFLITLKHP*YNKNI'IVKLKSLLKKSIQNEVSLyLLFGLLTSLLYLV- - - IRQGI 
: : : : :| | : :: |: :|:: |::|::: : | | 

PRRNHQTIICIGPASHLPQLFRRTLGIFyFRQRAREAKNFEKFFRKRGTSVKYREIIMYIIMGVFTTIVNIASFYILVEI 



FNFSQDAPFSAIVANI IAILFAFFTNDRFVFKQTKIEQLQRL QTFVIARLGTLGLDLILAVI FVDQFPSI IGQFVQ 

I I = = I l===lll= II =11=1 1 III 11= =11=11 = =1=1 II 
MNVDYKA--ATVAAWILSVIiFAYITNKLYVFQQ-tCIHDLQSLLKELTAFFSvRVLSLGIDLGMMIILVGQF 



HNMKINTIESL---VSQII J IlLLm-ILSKFVIFKDKKRQL i QELSFI J IFLLWIFG*3T*YLHALIQFFLSQFLERWHSV 

II 1 = 1 = :|:::||: 1 I === = = I 1 1 = 
NTNETLAKILDNAVIWVNYVASKWLVFKKTKEEGV 



SEQ ID 9034 (GBS283) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 63 (lane 8; MW 67.6kDa). 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 

Example 2995 

A DNA sequence <SEQ ID 9035> was identified in S.agalactiae which encodes amino acid sequence 

<SEQ ID 9036>. Analysis of the amino acid sequence reveals the following: 

Lipop Possible site: -1 Crend: 2 
SRCFLG : 0 

McG: Length of OR: 22 

Peak Value of UR: 3.86 
Net Charge of CR: 2 
McG: Discrim Score: 16.84 
GvH: Signal Score (-7.5): -4.38 

Possible site: 21 
>» Seems to have an uncleavable N-term signal seq 
Amino Acid Composition: calculated from 1 
ALOM program count: 1 value: -12.37 threshold: 0.0 

INTEGRAL Likelihood =-12.37 Transmembrane 7 - 23 ( 1-26) 
PERIPHERAL Likelihood = 12.84 64 
modified ALOM score: 2.97 
icml HYPID: 7 CFP: 0.595 

*** Reasoning Step: 3 

- Certainty=0. 5946 (Affirmative) < suco 
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bacterial outside Certainty=0. 0000 {Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

SEQ ID 9036 (GBS286) was expressed in E.eoli as a ffis-fosion product. SDS-PAGE analysis of total cell 
5 extract is shown in Figure 52 (lane 11; MW 16.4kDa). It was also expressed in E.eoli as a GST-fusion 
product. SDS-PAGE analysis of total cell extract is shown in Figure 59 (lane 2; MW 41.3kDa) and in Figure 
63(lane9;MW41.4kDa). 

The GBS286-GST fusion product was purified (Figure 210, lane 9; Figure 225, lane 9) and used to 
immunise mice. The resulting antiserum was used for FACS (Figure 274), which confirmed that the protein 
10 is irrrmunoaccessible on GBS bacteria. 

GBS668 was expressed in E.eoli as a GST-fusion product. SDS-PAGE analysis of total cell extract is 
shown in Figure 139 (lane 2-4; MW 43.5kDa) and in Figure 187 (lane 6; MW 43kDa). It was also 
expressed in E.eoli as a His-fusion product. SDS-PAGE analysis of total cell extract is shown in Figure 139 
(lane 6 & 7; MW 18.6kDa) and in Figure 179 (lane 12; MW 19kDa). 

15 GBS668-GST was purified as shown in Figure 237 (lane 10). GBS668-His was purified as shown in Figure 
231 (lanes 5 & 6). 

GBS673 was expressed in E.eoli as a His-fusion product. SDS-PAGE analysis of total cell extract is shown 
in Figure 161 (lane 8-10; MW 17kDa) and in Figure 188 (lane 4; MW 17kDa). It was also expressed in 
E.eoli as a GST-fusion product. SDS-PAGE analysis of total cell extract is shown in Figure 162 (lane 8; 
20 MW 41.5kDa) and in Figure 239 (lane 7; MW 41kDa). Purified GBS673-His is shown in Figure 242, lane 
5. Purified GBS673-GST is shown in Figure 246, lane 2. 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 

Example 2996 

25 A DNA sequence <SEQ ID 9037> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9038>. Analysis of the amino acid sequence reveals the following: 

Lipop: Possible site: -1 Crenel: S 
McG: Discrim Score: -18.42 
GvH: Signal Score (-7.5): -6.16 
30 Possible site: 57 

»> Seems to have no N-terminal signal sequence 

ALOM program count: 2 value: -8.49 threshold: 0.0 

INTEGRAL Likelihood = -8.49 Transmembrane 51 - 57 ( 44 - 95) 
INTEGRAL Likelihood = -3.08 Transmembrane 70 - 86 ( 68 - 95) 
35 PERIPHERAL Likelihood = 12.89 32 

modified ALOM score: 2.20 



■ Pinal Results 

bacterial membrane Certainty=0. 4397 (Affirmative) ■ 

bacterial outside Certainty=0 . 0000 (Not Clear) < i 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < : 



SEQ ID 9038 (GBS386) was expressed in E.eoli as a His-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 70 (lane 2; MW 14kDa). It was also expressed in E.eoli as a GST-fusion 
product. SDS-PAGE analysis of total cell extract is shown in Figure 72 (lane 8; MW 39.5kDa). 
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GBS386-GST was purified as shown in Figure 213, lane 8. 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 

Example 2997 

5 A DNA sequence <SEQ ID 9039> was identified in S.agalactiae which encodes amino acid sequence 

<SEQ ID 9040>. Analysis of the amino acid sequence reveals the following: 

Lipop: Possible site: -1 Crend: 8 
McG: Discrim Score: -15.47 
GvH: Signal Score (-7.5): -6.21 
10 Possible site: 14 

»> Seems to have no N-terminal signal sequence 
ALOM program count: 2 value: -3.61 threshold: 0.0 
INTEGRAL Likelihood = -3.61 
INTEGRAL Likelihood = -1.70 
15 PERIPHERAL Likelihood = 5.94 

modified ALOM score: 1.22 



20 Final Results 

bacterial membrane Certainty=0. 2444 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm — Certainty=0 . 0000 (Not Clear) < suco 

25 The protein has homology with the following sequences in the databases: 

ORF0148K394 - 720 Of 1065) 

GP|965752l|gb|AAF96047.l| |AE004354(16 - 121 of 243) uridine phosphorylase {Vibrio cholerae} 
%Match =5.3 

^Identity =28.0 %Similarity =48.6 
30 Matches =30 Mismatches = 54 Conservative Sub.s = 22 

150 180 210 240 270 300 330 360 

V*KHMV*AI*YGNLP*KW*IVPLSIFIFANLTLPFKFH*VKIEKIFLTR**NIVN*GLKEMLMIINSFDNSRKAIINPED 

35 MSIQ 

390 420 450 480 510 540 570 600 

INSPIKGFPKWITCFARETFNRILEELPHREIARTSVANLEIPIYELEFKGQKIGFFNAYVGASACVAILEDIIVFGME 
hi III 1=1 I I := 11= I I : =11 = = =l== I = 

40 PHIHVAQVAPRVWCGEPNRANRIASLLNNAE- - - LVAEKREYRLFSGEFEEQPITVCSTGIGAPSMI IAVEELARSGAK 



SLIVFGTCGVLDSSIEETSIIIPRSAIRDEGTSFHYSEASSEIAVNTNSIFLLCG*FRCRSMGSKIFRK*RGFRKER*NC 
= = = 1= I = I 1 =1= 1=1111 I I 1= 

AIVRVGSAGAMQSEIGLGELILVEGAVRDEGGSKAYIGAAYPAYSSFELWEMQRFLAEQSVPIHRGIVRSHDSFYTDEE 
100 110 120 130 140 150 160 

SEQ ID 9040 (GBS388) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 70 (lane 3; MW 21kDa). It was also expressed in E.coli as a GST-fusion 
product. SDS-PAGE analysis of total cell extract is shown in Figure 72 (lane 9; MW 45.6kDa). 

The GBS388-GST fusion product was purified (Figure 213, lane 10) and used to immunise mice. The 
resulting antiserum was used for FACS (Figure 311), which confirmed that the protein is immunoaccessible 
on GBS bacteria. 
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Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 

Example 2998 

A DNA sequence <SEQ ID 904 1> was identified in S.agalactiae which encodes amino acid sequence 

<SEQ ID 9042>. Analysis of the amino acid sequence reveals the following: 

Lipop: Possible site: -1 Crend: 9 
McG: Discrim Score: -11.81 
GvH: Signal Score (-7.5): -7.49 

Possible site: 25 
»> Seems to have no N-terminal signal sequence 
ALOM program count: 1 value: -5.68 threshold: 0.0 

INTEGRAL Likelihood = -5.68 Transmembrane 78 - 94 ( 77 - 95) 
PERIPHERAL Likelihood = 4.61 134 
modified ALOM score: 1.64 

*** Reasoning Step: 3 

Final Results 

bacterial membrane Certainty=0 . 3272 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Cer tainty=0 . 0 0 0 0 (Not Clear) < suco 

The protein has homology with the following sequences in the databases: 

ORF01912(307 - 720 of 1056) 

GP|3845252|gb|AAC71927.l| |AE001412(81 - 242 of 244) hypothetical protein {Plasmodium 
falciparum} PIR|D71608|D71608 hypothetical protein PFB0690w - malaria parasite (Plasmodium 
falciparum) 
%Match =4.0 

%Identity =31.2 %Similarity =53.5 

Matches = 45 Mismatches = 58 Conservative Sub.s = 32 

231 261 291 348 378 405 

KKGRFLIDLYOSIVMNFKNSKIA*NQCFDV**RVVNHLLN-LSKE^^ 

|| I = I - = |: I I = =11 I I II I 

KYNELQSLLSKEEEKOTFVKNELGDLQKQKDLLKWHLCNN^ 



ELDSKGWSKKDSRTIKILYDGLINK HIVSIiDRADYNII-QVIPFANVHVLLFLIPERENSKNYRIY 

||::| , | | ]: : : : ||| : : : : : : : ] |:|| ::||:||| | 

TLEELVHKMEQELETKMYIKND IENIFNECINKKDEYLKDITQERISVFICERKKRQNQLQKLLLIMKQENNKNYNIN 



NYSDYEMELINE- -DRQQFSKYET- - - VDL-DQLILVDI FNIDDYISSYLTI *DIENLDLGLLKLINYADNKSDRHILQT 

II |:|| : ■■ =11 =11 I I I:: 
YLKKYESNLMNEINSYKNYKDFETKIAMDLIDDHSLNDLYVT 



A related DNA sequence <SEQ ID 10589> was identified in GBS which encodes amino acid sequence 
<SEQ ID 10590>. 

SEQ ID 9042 (GBS408) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 76 (lane 6; MW 20.4kDa). It was also expressed in E.coli as a GST-fusion 
product. SDS-PAGE analysis of total cell extract is shown in Figure 171 (lane 5; MW 45.3kDa). 

GBS408-GST was purified as shown in Figure 218, lane 9. 
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Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could he useful 
antigens for vaccines and/or diagnostics. 

Example 2999 

A DNA sequence <SEQ ID 9043> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9044>. Analysis of the amino acid sequence reveals the following: 

Lipop: Possible site: -1 Crend: 9 
McG: Discrim Score: -9.62 
GvH: Signal Score (-7.5): -4.84 

Possible site: 61 
»> Seems to have no N-terminal signal sequence 
ALOM program count: 2 value: -11.09 threshold: 0.0 

INTEGRAL Likelihood =-11.09 

INTEGRAL Likelihood = -8.60 

PERIPHERAL Likelihood = 11.62 
modified ALOM score: 2.72 



*** Reasoning Step: 3 

Final Results 

20 bacterial membrane Certainty=0 . 5437 (Affirmative) < succ: 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 



The protein has homology with the following sequences in the databases: 

25 ORF01977(442 - 627 of 948) 

EGAD|88220|96064(204 - 583 of 751) hypothetical 848 kDa protein f23fl25 in chromosome iii 
{Caenorhabditis elegans} SP| P4650l|YLX5_CAEEL HYPOTHETICAL 84.8 KDA PROTEIN F23F12.5 IN 
CHROMOSOME III. GP | 529214 | gb |AAA20607 . 1 | |U12965 F23F12.5 gene product {Caenorhabditis 
elegans } 
30 %Match =4.5 

%Identity =35.9 %Similarity =59.4 

Matches = 23 Mismatches = 24 Conservative Sub.s = 15 



192 222 252 282 312 342 372 402 

35 DFVSSFFIS*SQTNYNRISFLLKIAKHQLECLNNVAQGLSV**YSSMKDYINRILHFIKEHMTYHW 

WLSAYFPFTITVERYYAMNKSEKYEKMPIILGPLFvLFIVKLELKIKDKVTLFQVIWFGVIFQIYKNETFSHGDvAF 
120 130 140 150 160 170 180 190 

40 432 462 492 522 552 

SNIHLRFWTTIIAYLVIFILSISTVILNLVLLFQGFLTQNPIIYLLFFITLVCAFY 

|:|:|:::= l-lllll II I =1 11= h 

LYEPGTAEKVFTFYVVLFLINLLDVMFTOVLLQMSFIjN^ 

200 210 220 230 240 250 260 

45 

600 627 657 687 717 747 

- FAYKFITYTPTI VKNAL-QYI KKLKNV*NNKVICTLTLYQLCFRVFFHTKITKKDSYLTI 

I = : II 1= = I II 

AGNFYLSQFVSGAVTAFAKIFVFLLDTYVPSFDRRRLHQYPQIAMILCYCTIIWLMILPESDCGSQGSRDLAIIIINIIG 
50 560 570 580 590 600 610 620 



SEQ ID 9044 (GBS411) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 78 (lane 2; MW 16kDa). 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could he useful 
55 antigens for vaccines and/or diagnostics. 
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Example 3000 

A DNA sequence <SEQ ID 9045> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9046>. Analysis of the amino acid sequence reveals the following: 

Lipop: Possible site: -1 Crend: 6 
5 McG: Discrim Score: -17.94 

GvH: Signal Score (-7.5): -4.63 

Possible site: 45 
>>> Seems to have no N- terminal signal sequence 
ALOM program count: 1 value: -6.10 threshold: 0.0 
10 INTEGRAL Likelihood = -6.10 Transmembrane 31 - 47 ( 26 - 49) 

PERIPHERAL Likelihood =15.33 3 
modified ALOM score: 1.72 



*** Reasoning Step: 3 

15 

Final Results 

bacterial membrane Certainty=0. 3442 (Affirmative) < suco 

bacterial outside Certainty=0. 0000 {Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 



The protein has homology with the following sequences in the 

ORF01982(313 - 501 of 801) 

Gp|2444082|gb|AAC79518.l| |U88974(93 - 156 of 156) 0RF2 {Streptococcus thermophilus 
temperate bacteriophage 01205} PIR|T13290|T13290 hypothetical protein 2 - Streptococcus 
phage phi -012 05 
%Match =11.5 

%Identity =48.4 %Similarity =59.4 

Matches = 31 Mismatches = 25 Conservative Sub.s = 7 

174 204 234 264 294 324 354 384 

DVDQNIESHKLFKRHFV*RAILPQSKRK*EN* *LCVI SEPR* KLKSKL3ELKMGFFAQRCPYCQSTKVQFMNQDRKGFNG 

I =1111=11 1=11 I II 1= 

LLMFVGVALLFARLFWEIKHPMTKEQKEQLKIERAKAKEEFRKSR^ 



WGCIGFLIAWPF-LLLGLVGKKGKNNWHCTNCGRTFKTK*KSPTLKFCPRRA*GKF*YSKNLLFGRGFYHTYFNRK*GI 

I :: 11= Hill III Ell I II 

GKAAAGTIMTGGVGALAGFAGKKGKKEWHCKNCGAVFTTK 
130 140 150 

SEQ ID 9046 (GBS412) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 171 (lane 6; MW 36kDa). Purified GBS412-GST is shown in Figure 218, lane 
10-11. 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 



Example 3001 

A DNA sequence <SEQ ID 9047> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9048>. Analysis of the amino acid sequence reveals the following: 

50 Lipop: Possible site: -1 Crend: 0 

McG: Discrim Score: 3.67 
GvH: Signal Score (-7.5): -3.62 

Possible site: 41 
»> Seems to have an uncleavable N-term signal seq 
55 ALOM program count: 5 value: -7.27 threshold: 0.0 

INTEGRAL Likelihood = -7.27 Transmembrane 48 - 64 ( 32 - 68) 
INTEGRAL Likelihood = -6.26 Transmembrane 87 - 103 ( 85 - 105) 



WO 02/34771 



PCT/GB01/04789 



-2912- 



INTEGRAL Likelihood = -6.21 
INTEGRAL Likelihood = -3.29 
INTEGRAL Likelihood = -2.87 
PERIPHERAL Likelihood = 4.24 
modified ALOM score: 1.95 



Transmembrane 
Transmembrane 
Transmembrane 



*** Reasoning Step: 3 

Final Results 

10 bacterial membrane — Certainty=0. 3909 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 



The protein has homology with the following sequences in the databases: 

15 ORF01286(304 - 672 of 993) 

GP| 8272442 | dbj |BAA96471.l| |AB036428(90 - 212 of 218) type IV prepilin peptidase homologue 
{Streptococcus mutans} 
%Match =16.8 

%Identity =46.3 %Similarity =72.4 
20 Matches = 57 Mismatches = 34 Conservative Sub.s = 32 



102 132 162 192 222 252 282 312 

*RRLPI*T*IPNPFKRFCTSNKTFIYEF*QKTIQFSRKSATAC*LSL*R*TDYL**KS*SLFYHFSNININYKKDFMIMS 

25 LGSFFGLWDRYPQKSI I FPRSHCNKCYNCLTMRDLIPIFSRI INKNSCRFCGYPI PLRYSLVELLCGLI STGFALDLLT 

30 40 50 60 70 80 90 



342 372 402 432 462 492 522 552 

TIYFISLCMSFILSYYDIKYQEYPIFLWILFTISTIILTPITKVSIVLCLFGILAEWDINIGSGDFLYLATIGLSLPLH 
30 III :|| II- I 11= III II = = 1= :|::| = = I I I I I 1 1 I : I I I I = 111 1 = 

TSQVCLLFMGVLLSLYDLQDQSYPLTLWIGFTFLLMFIYPLNLISLILFLFGIFAATjKNINIGSGDFFYIATLALSLNLQ 
110 120 130 140 150 160 170 

582 612 642 672 702 732 762 792 

35 QMLFIIQIGAWLGIIYCLWRI<MKKTIAFLPFLSIAYIIOTSYSLLF*SL*IIRKVIKLVTOVAFWIFRMTNCTTKINHG 
l=:=llll : 111=1 1= =1 1= 11=111 = ==l= 
QI IWI I QIASLLGILYSLLFQKHKEPFAFVPFLFLGHLII I FSHLI 
190 200 210 

40 Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 



Example 3002 

A DNA sequence <SEQ ID 9049> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9050>. Analysis of the amino acid sequence reveals the following: 

Lipop: Possible site: -1 Crend: 2 

McG: Discrim Score: 10.43 

GvH: Signal Score (-7.5): -4.39 
Possible site: 54 

»> Seems to have an uncleavable N-term signal seq 

ALOM program count: 4 value: -10.30 threshold: 0.0 

INTEGRAL Likelihood =-10.30 Transmembrane 62 - 78 ( 59 - 84) 
INTEGRAL Likelihood = -6.10 Transmembrane 4 - 20 ( 1-22) 
INTEGRAL Likelihood = -4.25 Transmembrane 128 - 144 ( 123 - 145) 
INTEGRAL Likelihood = -3.13 Transmembrane 88 - 104 ( 87 - 104) 
PERIPHERAL Likelihood = 2.01 109 
modified ALOM score: 2.56 



*** Reasoning Step: 3 

60 Final Results 

bacterial membrane — Certainty=0. 5118 (Affirmative) < suco 
bacterial outside Certainty=0. 0000 (Not Clear) < suco 
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bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 



The protein has homology with the following sequences in the databases: 

SP|Q48729|LSPA_LACLC(1 - 149 of 150) LIPOPROTEIN SIGNAL PEPTIDASE (EC 3.4.23.36) 
(PROLIPOPROTEIN SIGNAL PEPTIDASE) (SIGNAL PEPTIDASE II) (SPASE II) . 
%Match =16.3 

%Identity =40.7 %Similarity = 66.0 

Matches = 61 Mismatches = 50 Conservative Sub.s = 38 

180 210 240 270 300 330 360 390 

EWyHCYSIRRSSR*PNDLYQTKRS*FISDGFKICCCyGRVF*GI*FIGEVMRKIIIPIITILLIALDQLSKLWIVKHIEL 

l = I = = =| := I 11 = I hi :|:| 
MKKLLSLVI I WGI IADQVFKNWWANI QL 



NQIKEFIPNIVSLTYLRNYGAAFSILQNQQWLFTLITIFWGVAIIYLMKHINGSYWLLISLTLIISGGLGNFIDRLRLG 
1= l=::|lll=:| 111=1 = 111=1 ==l 1= 11= =1 I 11= 11111=1 111== 1=1 I 
GDTKKIWPDVLSLTYIKNDGAAWSSFSGQQWFFLVLTPIVLIVALWFLWKK-MC 



ywdmvhldfinfaifjwadsyltigiiclmialwksesngk^ 

=1111 =1 111=11 l==l = 1 11= == 

FWDMFXNRIYDFPIFNIADILLSVGFWLFIAILTDKETK 



There is also homology to SEQ ID 7750. 

Based on this analysis, it is predicted that this protein from S. agalactiae, and its epitopes, could be useful 
30 antigens for vacc 

Example 3003 

A DNA sequence <SEQ ID 905 1> was identified in S. agalactiae which encodes amino acid sequence 
<SEQ ID 9052>. Analysis of the amino acid sequence reveals the following: 

Lipop: Possible site: -1 Crend: 7 
35 McG: Discrim Score: 13.24 

GvH: Signal Score (-7.5): -2.18 

Possible site: 19 
»> Seems to have a cleavable N-term signal seq. 
ALOM program count: 0 value: 2.01 threshold: 0.0 
40 PERIPHERAL Likelihood =2.01 21 

modified ALOM score: -0.90 

*** Reasoning Step: 3 

45 Final Results 

bacterial outside Certainty=0. 3000 (Affirmative) < suco 

bacterial membrane Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

50 The protein has no homology with any sequences in the databases. 

SEQ ID 9052 (GBS138) was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 19 (lane 2; MW 15kDa) 

GBS672 was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell extract is shown 
in Figure 161 (lane 5-7; MW 15kDa) and in Figure 188 (lane 3; MW 15kDa). Purified protein is shown in 
55 Figure 242, lane 4. 
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Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 

Example 3004 

A DNA sequence <SEQ ID 9053> was identified in S.agalactiae which encodes amino acid sequence 
5 <SEQ ID 9054>. Analysis of the amino acid sequence reveals the following: 

Lipop: Possible site: -1 Crend: 8 
McG: Discrim Score: 18.01 
GvH: Signal Score (-7.5): -2.35 
Possible site: 26 
10 »> Seems to have a cleavable N-term signal seq. 

ALOM program count: 0 value: 14.80 threshold: 0.0 
PERIPHERAL Likelihood = 14.80 51 
modified ALOM score: -3.46 

15 *** Reasoning Step: 3 

Final Results 

bacterial outside Certainty=0 .3000 (Affirmative) < suco 

bacterial membrane Certainty=0 . 0000 (Not Clear) < suco 

20 bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

SEQ ID 9054 (GBS143) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 23 (lane 2; MW 33.5kDa). 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
25 antigens for vaccines and/or diagnostics. 

Example 3005 

A DNA sequence <SEQ ID 9055> was identified in S.agalactiae which encodes amino acid sequence 
<SEQ ID 9056>. Analysis of the amino acid sequence reveals the following: 

Lipop Possible site: -1 Crend: 0 
30 McG: Discrim Score: 7.43 

GvH: Signal Score (-7.5): -6.25 

Possible site: 41 
>» Seems to have an uncleavable N-term signal seq 
ALOM program count: 1 value: -10.77 threshold: 0.0 
35 INTEGRAL Likelihood =-10.77 Transmembrane 2 - 18 ( 1-20) 

PERIPHERAL Likelihood =5.14 29 
modified ALOM score: 2.65 

*** Reasoning Step: 3 

40 

Pinal Results 

bacterial membrane Certainty=0 .5310 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

45 SEQ ID 9056 (GBS229) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total cell 
extract is shown in Figure 55 (lane 3; MW 35.9kDa). 

GBS229-GST was purified as shown in Figure 206, lane 5. 

Based on this analysis, it is predicted that this protein from S.agalactiae, and its epitopes, could be useful 
antigens for vaccines and/or diagnostics. 
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Example 3006 

A DNA sequence <SEQ ID 9183> was identified in GAS which encodes amino acid sequence <SEQ ID 
9184>. Analysis of the amino acid sequence reveals the following: 

Possible site: 29 

s.» Seems to have a cleavable N-term signal seq. 

Final Results 

bacterial outside Certainty=0. 3000 (Affirmative) < suco 

bacterial membrane Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3007 

A DNA sequence <SEQ ID 9185> was identified in GAS which encodes amino acid sequence <SEQ ID 
9186>. Analysis of the amino acid sequence reveals the following: 

Possible site: 28 

>» Seems to have a cleavable N-term signal seq. 

Final Results 

bacterial outside Certainty=0. 3000 (Affirmative) < suco 

bacterial membrane Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3008 

A DNA sequence <SEQ ID 9187> was identified in GAS which encodes amino acid sequence <SEQ ID 
9188>. Analysis of the amino acid sequence reveals the following: 

Possible site: 36 

»> Seems to have no N-terminal signal sequence 

INTEGRAL Likelihood = -1.70 Transmembrane 850 - 855 ( 850 - 856) 
INTEGRAL Likelihood = -1.22 Transmembrane 15 - 31 ( 15 - 31) 

Final Results 

bacterial membrane Certainty=0. 1680 (Affirmative) < suco 

bacterial outside Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3009 

A DNA sequence <SEQ ID 9189> was identified in GAS which encodes amino acid sequence <SEQ ID 
9190>. Analysis of the amino acid sequence reveals the following: 

LPXTG motif: 259-253 
Possible site: 13 
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270 - 285 ( 268 - 288) 

Final Results 

bacterial menibrane Certainty=0. 2572 (Affirmative) < suco 

bacterial outside Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3010 

A DNA sequence <SEQ ID 9191> was identified in GAS which encodes amino acid sequence <SEQ ID 
9192>. Analysis of the amino acid sequence reveals the following: 

Possible site: 21 

»> May be a lipoprotein 

Final Results 

bacterial membrane Certainty=0 . 0000 (Not Clear) < suco 

bacterial outside — Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3011 

A DNA sequence <SEQ ID 9193> was identified in GAS which encodes amino acid sequence <SEQ ID 
9194>. Analysis of the amino acid sequence reveals the following: 
Possible site: 29 
»> May be a lipoprotein 



Final Results 

bacterial membrane Certainty=0. 0000 (Not Clear) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3012 

A DNA sequence <SEQ ID 9195> was identified in GAS which encodes amino acid sequence <SEQ ID 
9196>. Analysis of the amino acid sequence reveals the following: 

Possible site: 34 

>>> Seems to have a cleavable N-term signal seq. 

Final Results 

bacterial outside Certainty=0. 3000 (Affirmative) < suco 

bacterial membrane Certainty=0 .0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 
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Example 3013 

A DNA sequence <SEQ ID 9197> was identified in GAS which encodes amino acid sequence <SEQ ID 
9198>. Analysis of the amino acid sequence reveals the following: 

Possible site: 13 
5 >» Seems to have no N-terminal signal sequence 

INTEGRAL Likelihood = -3.50 Transmembrane 346 - 352 ( 343 - 366) 
INTEGRAL Likelihood = -2.97 Transmembrane 177 - 193 ( 176 - 195) 

Final Results 

10 bacterial membrane Certainty=0. 24 02 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
15 vaccines and/or diagnostics. 

Example 3014 

A DNA sequence <SEQ ID 9199> was identified in GAS which encodes amino acid sequence <SEQ ID 
9200>. Analysis of the amino acid sequence reveals the following: 

Possible site: 19 
20 »> Seems to have no N-terminal signal sequence 

INTEGRAL Likelihood = -1.33 Transmembrane 24 - 40 ( 24 - 40) 

Final Results 

bacterial membrane Certainty=0. 1532 (Affirmative) < suco 

25 bacterial outside Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm — Certainty=0.0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

30 Example 3015 

A DNA sequence <SEQ ID 920 1> was identified in GAS which encodes amino acid sequence <SEQ ID 
9202>. Analysis of the amino acid sequence reveals the following: 

Possible site: 33 
>>> Seems to have a cleavable N-term signal seq. 
35 INTEGRAL Likelihood = -6.00 Transmembrane 194 - 210 ( 192 - 214) 

Final Results 

bacterial membrane Certainty=0. 3399 (Affirmative) < suco 

bacterial outside Certainty=0. 0000 (Not Clear) < suco 

40 bacterial cytoplasm Certainty=0. 0000 {Not Clear) < suco 

LPXTG motif: 183-187 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
45 vaccines and/or diagnostics. 

Example 3016 

A DNA sequence <SEQ ID 9203> was identified in GAS which encodes amino acid sequence <SEQ ID 
9204>. Analysis of the amino acid sequence reveals the following: 

Possible site: 32 
50 >» Seems to have an uncleavable N-term signal seq 

INTEGRAL Likelihood =-11.25 Transmembrane 9 - 25 ( 4-28) 
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Final Results 

bacterial membrane Certainty=0. 5501 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

5 bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3017 

10 A DNA sequence <SEQ ID 9205> was identified in GAS which encodes amino acid sequence <SEQ ID 
9206>. Analysis of the amino acid sequence reveals the following: 

Possible site: 37 
>» Seems to have no N- terminal signal sequence 

INTEGRAL Likelihood = -3.03 Transmembrane 462 - 478 ( 460 - 479) 
15 INTEGRAL Likelihood = -0.90 Transmembrane 18 - 34 ( 18 - 34) 

Final Results 

bacterial membrane 
bacterial outside 
20 bacterial cytoplasm 

LPXTG motif: 450-454 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
25 vaccines and/or diagnostics. 

Example 3018 

A DNA sequence <SEQ ID 9207> was identified in GAS which encodes amino acid sequence <SEQ ID 
9208>. Analysis of the amino acid sequence reveals the following: 

Possible site: 26 
30 >» Seems to have an uncleavable N-term signal seq 

INTEGRAL Likelihood = -2.60 Transmembrane 15 - 31 ( 12 - 32) 

Final Results 

bacterial membrane Certainty=0. 2041 (Affirmative) c suco 

35 bacterial outside — Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

40 Example 3019 

A DNA sequence <SEQ ID 9209> was identified in GAS which encodes amino acid sequence <SEQ ID 
9210>. Analysis of the amino acid sequence reveals the following: 

Possible site: 28 
>» Seems to have no N-terminal signal sequence 
45 INTEGRAL Likelihood = -1.38 Transmembrane 16 - 32 ( 16 - 32) 

Final Results 

bacterial membrane -— Certainty=0. 1553 (Affirmative) < suco 

bacterial outside Certainty=0.oo00 (Not Clear) < suco 

50 bacterial cytoplasm --- Certainty=0. 0000 (Not Clear) < suco 



--- Certainty=0. 2211 (Affirmative) < suco 
--- Certainty=0. 0000 (Not Clear) < suco 
--- Certainty=0. 0000 (Not Clear) < suco 
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Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3020 

A DNA sequence <SEQ ID 921 1> was identified in GAS which encodes amino acid sequence <SEQ ID 

5 9212>. Analysis of the amino acid sequence reveals the following: 

Possible cleavage site: 24 
»> Seems to have a cleavable N-term signal seg. 

Final Results 

10 bacterial outside — Certainty= 0 . 300 (Affirmative) < suco 

bacterial membrane Certainty= 0.000 (Not Clear) < suco 

bacterial cytoplasm Certainty= 0.000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
15 vaccines and/or diagnostics. 

Example 3021 

A DNA sequence <SEQ ID 9213> was identified in GAS which encodes amino acid sequence <SEQ ID 

9214>. Analysis of the amino acid sequence reveals the following: 

Possible cleavage site: 23 
20 »> May be a lipoprotein 

Final Results 

bacterial membrane Certainty= 0.000 (Not Clear) < suco 

bacterial outside Certainty= 0.000 (Not Clear) < suco 

25 bacterial cytoplasm Certainty^ 0.000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3022 

30 A DNA sequence <SEQ ID 9215> was identified in GAS which encodes amino acid sequence <SEQ ID 
9216>. Analysis of the amino acid sequence reveals the following: 
Possible site: 19 

»> Seems to have an uncleavable N-term signal seq 
35 INTEGRAL Likelihood = -2. 76 Transmembrane 3 - 19 ( 2 - 20) 

Final Results / 

bacterial membrane Certainty=0. 2105 (Affirmative) < suco 

bacterial outside Certainty=o . 0000 (Not Clear) < suco 

40 bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

RGD motif: 396-398 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
45 vaccines and/or diagnostics. 



Example 3023 

A DNA sequence <SEQ ID 9217> was identified in GAS which encodes amino acid sequence <SEQ ID 
9218>. Analysis of the amino acid sequence reveals the following: 
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Possible site: 18 

>» Seems to have no N-terminal signal sequence 

INTEGRAL Likelihood = -0.80 Transmembrane 251 - 267 ( 251 - 267) 
5 INTEGRAL Likelihood = -0.75 Transmembrane 179 - 195 ( 179 - 195) 

Final Results 

bacterial membrane Certainty=0. 1319 (Affirmative) < suco 

bacterial outside Certainty=0. 0000 (Wot Clear) < suco 

10 bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3024 

15 A DNA sequence <SEQ ID 9219> was identified in GAS which encodes amino acid sequence <SEQ ID 
9220>. Analysis of the amino acid sequence reveals the following: 

Possible site: 39 

»> Seems to have no N-terminal signal sequence 
20 INTEGRAL Likelihood = -1.22 Transmembrane 52 - 68 ( 51 - 68) 

Final Results 

bacterial membrane Certainty=0 . 1489 (Affirmative) < suco 

bacterial outside Certainty=0. 0000 (Not Clear) < suco 

25 bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3025 

30 A DNA sequence <SEQ ID 922 1> was identified in GAS which encodes amino acid sequence <SEQ ID 
9222>. Analysis of the amino acid sequence reveals the following: 

Possible site: 52 

»> Seems to have an uncleavable N-term signal seq 
35 INTEGRAL Likelihood =-12.58 Transmembrane 39 - 55 ( 32 - 86) 

INTEGRAL Likelihood = -9.55 Transmembrane 60 - 76 ( 56 - 85) 

Final Results 

bacterial membrane Certainty=0. 6031 (Affirmative) < suco 

40 bacterial outside --- Certainty=0. 0000 (Not Clear) < suco 
bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

45 Example 3026 

A DNA sequence <SEQ ID 9223> was identified in GAS which encodes amino acid sequence <SEQ ID 
9224>. Analysis of the amino acid sequence reveals the following: 

Possible site: 18 
>>> Seems to have an uncleavable N-term signal seq 

50 

Final Results 

bacterial membrane Certainty=0. 0000 (Not clear) < suco 

bacterial outside --- Certainty=0 . 0000 (Not Clear) < suco 
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bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

5 Example 3027 

A DNA sequence <SEQ ID 9225> was identified in GAS which encodes amino acid sequence <SEQ ID 
9226>. Analysis of the amino acid sequence reveals the following: 

Possible site: 26 
»> Seems to have an uncleavable N-term signal seq 

10 

Final Results 

bacterial membrane Certainty=0 . 0000 (Not Clear) < succ> 

bacterial outside Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

15 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3028 

A DNA sequence <SEQ ID 9227> was identified in GAS which encodes amino acid sequence <SEQ ID 
20 9228>. Analysis of the amino acid sequence reveals the following: 

»> Seems to have an uncleavable N-term signal seq 

INTEGRAL Likelihood = -8.44 Transmembrane 18 - 34 ( 13 - 40) 
INTEGRAL Likelihood = -7.86 Transmembrane 59 - 75 ( 54 - 79) 

25 

Final Results 

bacterial membrane Certainty=0. 4376 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

30 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3029 

A DNA sequence <SEQ ID 9229> was identified in GAS which encodes amino acid sequence <SEQ ID 
35 923 0>. Analysis of the amino acid sequence reveals the following: 



Final Results 

bacterial outside Certainty=0. 3000 (Affirmative) < suco 

bacterial membrane Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3030 

A DNA sequence <SEQ ID 923 1> was identified in GAS which encodes amino acid sequence <SEQ ID 
9232>. Analysis of the amino acid sequence reveals the following: 
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Possible site: 24 
»> Seems to have an uncleavable N-term signal seq 

Final Results 

5 bacterial membrane Certainty=0 . 0000 (Not Clear) < suco 

bacterial outside Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
10 vaccines and/or diagnostics. 

Example 3031 

A DNA sequence <SEQ ID 9233> was identified in GAS which encodes amino acid sequence <SEQ ID 
9234>. Analysis of the amino acid sequence reveals the following: 

Possible site: 49 
15 »> Seems to have a cleavable N-term signal seq. 

INTEGRAL Likelihood = -9.87 Transmembrane 58 - 74 ( 53 - 81) 

Final Results 

bacterial membrane Certainty=0. 4949 (Affirmative) < suco 

20 bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

25 Example 3032 

A DNA sequence <SEQ ID 9235> was identified in GAS which encodes amino acid sequence <SEQ ID 
9236>. Analysis of the amino acid sequence reveals the following: 

Possible site: 16 
»> Seems to have no N-terminal signal sequence 
30 INTEGRAL Likelihood = -0.06 Transmembrane 92 - 108 ( 92 - 108) 

Final Results 

bacterial membrane Certainty=0 . 1022 (Affirmative) < suco 

bacterial outside — Certainty=0 . 0000 (Not Clear) < suco 

35 bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 



Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3033 

40 A DNA sequence <SEQ ID 9237> was identified in GAS which encodes amino acid sequence <SEQ ID 
9238>. Analysis of the amino acid sequence reveals the following: 

Possible site: 40 
>» Seems to have no N-terminal signal sequence 

INTEGRAL Likelihood = -1.38 Transmembrane 18 - 34 ( 18 - 34) 

45 

Final Results 

bacterial membrane Certainty=0. 1553 (Affirmative) < suco 

bacterial outside Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

50 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 
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Example 3034 

A DNA sequence <SEQ ID 9239> was identified in GAS which encodes amino acid sequence <SEQ ID 
9240>. Analysis of the amino acid sequence reveals the following: 

Possible site: 19 
5 >» Seems to have an uncleavable N-term signal seq 

Final Results 

bacterial membrane — Certainty=0. 0000 (Not Clear) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

10 bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3035 

15 A DNA sequence <SEQ ID 924 1> was identified in GAS which encodes amino acid sequence <SEQ ID 
9242>. Analysis of the amino acid sequence reveals the following: 

Possible site: 57 
»> Seems to have no N-terminal signal sequence 

INTEGRAL Likelihood = -1.01 Transmembrane 155 - 171 ( 154 - 171) 

20 

Final Results 

bacterial membrane Certainty=0. 1404 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . OC00 (Not Clear) < suco 

25 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3036 

A DNA sequence <SEQ ID 9243> was identified in GAS which encodes amino acid sequence <SEQ ID 



30 9244>. Analysis of the amino acid sequence reveals the following: 

Possible site: 28 
>>> Seems to have a cleavable N-term signal seq. 

INTEGRAL Likelihood = -4.25 Transmembrane 113 - 129 ( 111 - 131) 

35 Final Results 

bacterial membrane Certainty=0. 2699 (Affirmative) < suco 

bacterial outside Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

40 Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 



vaccines and/or diagnostics. 
Example 3037 

A DNA sequence <SEQ ID 9245> was identified in GAS which encodes amino acid sequence <SEQ ID 
9246>. Analysis of the amino acid sequence reveals the following: 

45 Possible site: 55 

>» Seems to have no N-terminal signal sequence 

INTEGRAL Likelihood = -0.69 Transmembrane 110 - 126 ( 110 - 126) 

Final Results 

50 bacterial membrane — Certainty=0. 1277 (Affirmative) < suco 
bacterial outside Certainty=0. 0000 (Not Clear) < suco 
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bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3038 

A DNA sequence <SEQ ID 9247> was identified in GAS which encodes amino acid sequence <SEQ ID 
9248>. Analysis of the amino acid sequence reveals the following: 

Possible site: 58 
»> Seems to have no N-terminal signal sequence 

INTEGRAL Likelihood = -1.28 Transmembrane 130 - 146 ( 128 - 146) 

Final Results 

bacterial membrane Certainty=0. 1510 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3039 

A DNA sequence <SEQ ID 9249> was identified in GAS which encodes amino acid sequence <SEQ ID 

9250>. Analysis of the amino acid sequence reveals the following: 

Possible site: 39 
>» Seems to have no N-terminal signal sequence 

INTEGRAL Likelihood = -4.57 Transmembrane 74 - 90 ( 72 - 92) 
INTEGRAL Likelihood = -3.13 Transmembrane 169 - 185 ( 166 - 185) 
Likelihood = -3.13 Transmembrane 28 - 44 ( 27 - 44) 



Final Results 

bacterial membrane Certainty=0. 2826 (Affirmative) < suco 

bacterial outside Certainty=0. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0. 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3040 

A DNA sequence <SEQ ID 925 1> was identified in GAS which encodes amino acid sequence <SEQ ID 
9252>. Analysis of the amino acid sequence reveals the following: 

Possible cleavage site: 56 
»> Seems to have a cleavable N-term signal seq. 
INTEGRAL Likelihood =-12.21 Transmembrane 
INTEGRAL Likelihood = -8.65 Transmembrane 

Final Results 

bacterial membrane Certainty=0. 588 (Affirmative) - 

bacterial outside Certainty=0. 0000 (Not Clear) < 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < 



Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 
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Example 3041 

A DNA sequence <SEQ ID 9253> was identified in GAS which encodes amino acid sequence <SEQ ID 
9254>. Analysis of the amino acid sequence reveals the following: 



Possible site: 45 



INTEGRAL 
INTEGRAL 
INTEGRAL 



Likelihood = -4 
Likelihood = -2 
Likelihood = -2 
Likelihood = -1 



89 ( 70 - 94 

Transmembrane 32 - 43 ( 30 - 51 

Transmembrane 10 - 25 ( 10 - 26 

Transmembrane 106 - 122 ( 104 - 123 

Transmembrane 153 - 159 ( 152 - 159) 



Final Results 

bacterial membrane --- Certainty=0. 3612 (Affirmative) < suco 

bacterial outside --- Certainty=0. 0000 (Not Clear) < suco 

15 bacterial cytoplasm — Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 



Example 3042 

20 A DNA sequence <SEQ ID 9255> was identified in GAS which encodes amino acid sequence <SEQ ID 
9256>. Analysis of the amino acid sequence reveals the following: 



INTEGRAL Likelihood =-11 

INTEGRAL Likelihood 

INTEGRAL Likelihood 

INTEGRAL Likelihood 

INTEGRAL Likelihood 



minal signal sequence 



Transmembrane 25 - 41 ( 15 - 46) 

24 Transmembrane 255 - 271 ( 248 - 276) 

59 Transmembrane 82 - 98 ( 79 - 100) 

30 Transmembrane 115 - 131 ( 113 - 135) 

11 Transmembrane 148 - 164 ( 148 - 164) 



■ Final Results 

bacterial membrane Certainty=0 . 5670 (Affirmative) 

bacterial outside Certainty=0 . 0000 (Not Clear) < , 

bacterial cytoplasm --- Certainty=0. 0000 (Not Clear) < 



35 Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 



Example 3043 

A DNA sequence <SEQ ID 9257> was identified in GAS which encodes amino acid sequence <SEQ ID 
9258>. Analysis of the amino acid sequence reveals the following: 

40 Possible site: 51 





have no N-terminal signal sequence 










INTEGRAL 


Likelihood = 


11.04 


Transmembrane 


137 


153 


126 


160 


INTEGRAL 


Likelihood = 


10.56 


Transmembrane 


36 


52 


29 


58 


INTEGRAL 


Likelihood = 


10.08 


Transmembrane 


407 


423 




426 


INTEGRAL 


Likelihood = 


-4.94 


Transmembrane 


230 


246 


228 


250 


INTEGRAL 


Likelihood = 


-4.83 


Transmembrane 


79 


95 


77 


98 


INTEGRAL 


Likelihood = 


-4.35 


Transmembrane 


202 


218 


201 


220 


INTEGRAL 


Likelihood = 


-1.12 


Transmembrane 


293 


309 


293 


309 



50 Final Results 

bacterial membrane — Certainty=0. 5416 (Affirmative) < suco 
bacterial outside — Certainty=0. 0000 {Not Clear) < suco 
bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 
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Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3044 

A DNA sequence <SEQ ID 9259> was identified in GAS which encodes amino acid sequence <SEQ ID 
5 9260>. Analysis of the amino acid sequence reveals the following: 

Possible site: 31 
»> Seems to have no N-terminal signal sequence 

INTEGRAL Likelihood = -2.76 Transmembrane 137 - 153 ( 137 - 154) 

10 Final Results 

bacterial membrane --- Certainty=0. 2105 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

15 Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 



A DNA sequence <SEQ ID 926 1> was identified in GAS which encodes amino acid sequence <SEQ ID 
9262>. Analysis of the amino acid sequence reveals the following: 

: 36 

I-terminal signal sequence 



INTEGRAL Likelihood 

INTEGRAL Likelihood 

INTEGRAL Likelihood = -6, 

INTEGRAL Likelihood = -4. 

INTEGRAL Likelihood = -2. 



Transmembrane 238 - 254 ( 236 - 

16 Transmembrane 69 - 85 ( 65 - 

00 Transmembrane 136 - 152 ( 134 - 

73 Transmembrane 29 - 45 ( 21 - 

97 Transmembrane 194 - 210 ( 193 - 



Final Results 

bacterial membrane Certainty=0 .4163 (Affirmative) < suco 

30 bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

35 Example 3046 

A DNA sequence <SEQ ID 9263> was identified in GAS which encodes amino acid sequence <SEQ ID 
9264>. Analysis of the amino acid sequence reveals the following: 

Possible site: 39 
»> Seems to have a cleavable N-term signal seq. 

40 INTEGRAL Likelihood = -9.87 Transmembrane 574 - 590 ( 568 - 601) 

INTEGRAL Likelihood = -9.18 Transmembrane 243 - 259 ( 238 - 262) 

INTEGRAL Likelihood = -7.11 Transmembrane 66 - 82 ( 65 - 87) 

INTEGRAL Likelihood = -1.28 Transmembrane 270 - 286 ( 270 - 287) 

45 Final Results 

bacterial membrane Certainty=0 .4949 (Affirmative) < suco 

bacterial outside Certainty=o. 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 .0000 (Not Clear) < suco 

50 Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 
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Example 3047 

A DNA sequence <SEQ ID 9265> was identified in GAS which encodes amino acid sequence <SEQ ID 
9266>. Analysis of the amino acid sequence reveals the following: 

Possible site: 33 
»> Seems to have no N-terminal signal sequence 
INTEGRAL Likelihood = -7.91 Transmembrane 



INTEGRAL 
INTEGRAL 
INTEGRAL 
INTEGRAL 



Likelihood = 
Likelihood = 
Likelihood = 
Likelihood = 



12 



Transmembrane 



1 - 114 ( 92 - 124 

i - 35 ( 14 - 37 

) - 186 ( 169 - 189 

' - 163 ( 136 - 167! 

' - 93 ( 77 - 



- Final Results - 

bacterial it 
bacterial outside - 
bacterial cytoplasm - 



- Certainty=0. 4163 (Affirmative) < suco 

- Certainty=0. 0000 (Not Clear) < suco 

- Certainty=0. 0000 (Not Clear) < suco 



Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3048 

20 A DNA sequence <SEQ ID 9267> was identified in GAS which encodes amino acid sequence <SEQ ID 
9268>. Analysis of the amino acid sequence reveals the following: 

Possible site: 47 
>» Seems to have no N-terminal signal sequence 
INTEGRAL Likelihood =-11 
25 INTEGRAL Likelihood = -4 

INTEGRAL Likelihood = -4 
INTEGRAL Likelihood = -3 
INTEGRAL Likelihood = -2 
Likelihood = -0 



- 43 ( 19 - 

Transmembrane 152 - 168 ( 151 - 171) 

Transmembrane 277 - 293 ( 276 - 294; 

Transmembrane 195 - 211 ( 193 - 

Transmembrane 120 - 136 ( 120 - 

Transmembrane 81 - 97 ( 81 - 



■ Final Results 

bacterial membrane - 
bacterial outside - 
bacterial cytoplasm - 



- Certainty=0. 5776 (Affirmative) • 

- Certainty=0 . 0000 (Not Clear) < s 

- Certainty=0. 0000 (Not Clear) < i 



Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 

Example 3049 

A DNA sequence <SEQ ID 9269> was identified in GAS which encodes amino acid sequence <SEQ ID 
9270>. Analysis of the amino acid sequence reveals the following: 

Possible site: 36 
>» Seems to have no N-terminal signal sequence 
INTEGRAL Likelihood = -8 
INTEGRAL Likelihood = -8 
INTEGRAL Likelihood = -7 
INTEGRAL Likelihood = -3 
INTEGRAL Likelihood = -1 



27 - 43 ( 14 - 

58 - 74 ( 52 - 

.65 - 181 ( 161 - 

Transmembrane 247 - 263 ( 246 - 270) 

Transmembrane 134 - 150 ( 134 - 



- Pinal Results 

bacterial membrane --• 

bacterial outside --■ 

bacterial cytoplasm — 



Certainty=0. 440 (Affirmative) . 
Certainty=0 . 0000 (Not Clear) < 
Certainty=0. 0000 (Not Clear) < 
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Based on this analysis, it is predicted that this GAS protein , and its epitopes, could he useful antigens for 
vaccines and/or diagnostics. 

Example 3050 

A DNA sequence <SEQ ID 927 1> was identified in GAS which encodes amino acid sequence <SEQ ID 
9272>. Analysis of the amino acid sequence reveals the following: 



Possible site: 55 
Seems to have no N- terminal 
INTEGRAL Likelihood =-14. 

Likelihood = -8. 
Likelihood = -7 
Likelihood = -7 
Likelihood = -6 
Likelihood = -5. 
Likelihood = -0. 
Likelihood = -0. 



INTEGRAL 
INTEGRAL 
INTEGRAL 
INTEGRAL 



INTEGRAL 



signal sequence 

i Transmembrane 389 - 405 ( 377 - 

t Transmembrane 31 - 47 ( 29 - 

' Transmembrane 181 - 197 ( 179 - 

Transmembrane 339 - 355 ( 326 - 360! 

i Transmembrane 105 - 121 ( 102 - 

! Transmembrane 225 - 241 ( 222 - 

139 - 155 ( 139 - 

283 - 299 ( 282 - 



le — Certainty=0. 6901 (Affirmative) < 
bacterial outside --- Certainty=0. 0000 (Not Clear) < s 
bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < E 



Based on this analysis, it is predicted that this GAS protein , and its epitopes, could he useful antigens for 
vaccines and/or diagnostics. 



Example 3051 

25 A DNA sequence <SEQ ID 9273> was identified in GAS which encodes amino acid sequence <SEQ ID 
9274>. Analysis of the amino acid sequence reveals the following: 



Foss.i bJ e 


cleavage site: 25 
















ave a cleavable N-t 




signal seq. 










INTEGRAL 


Likelihood = -5 


31 


Transmembrane 


155 


171 


154 




INTEGRAL 


Likelihood = -3 


50 


Transmembrane 


111 


127 


110 


128) 


INTEGRAL 


Likelihood = -2 


07 


Transmembrane 


80 


96 


78 


96) 


INTEGRAL 


Likelihood = -0 


90 


Transmembrane 


57 


73 


57 


74) 



Final Results 

35 bacterial membrane Certainty=0. 312 (Affirmative) < suco 

bacterial outside Certainty=0 . 0000 (Not Clear) < suco 

bacterial cytoplasm Certainty=0 . 0000 (Not Clear) < suco 

Based on this analysis, it is predicted that this GAS protein , and its epitopes, could he useful antigens for 
40 vaccines and/or diagnostics. 



Example 3052 

A DNA sequence <SEQ ID 9275> was identified in GAS which encodes amino acid sequence <SEQ ID 
9276>. Analysis of the amino acid sequence reveals the following: 

Possible site: 27 
45 »> Seems to have an uncleavable N-term signal seq 

INTEGRAL Likelihood = -3.93 Transmembrane 463 - 479 ( 461 - 480) 



Final Results 

bacterial membrane Certainty=0. 2572 (Affirmative) < succ; 

50 bacterial outside --- Certainty=0.0000 (Not Clear) < suco 

bacterial cytoplasm --- Certainty=0 . 0000 (Not Clear) < suco 
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Based on this analysis, it is predicted that this GAS protein , and its epitopes, could be useful antigens for 
vaccines and/or diagnostics. 
Example 3053 

A DNA sequence <SEQ ID 8741> was identified in GBS which encodes amino acid sequence <SEQ ID 
5 8742>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3054 

A DNA sequence <SEQ ID 8685> was identified in GBS which encodes amino acid sequence <SEQ ID 
8686>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3055 

10 A DNA sequence <SEQ ID 10303> was identified in GBS which encodes amino acid sequence <SEQ ID 
10304>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3056 

A DNA sequence <SEQ ID 10305> was identified in GBS which encodes amino acid sequence <SEQ ID 
10306>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
15 Example 3057 

A DNA sequence <SEQ ID 10307> was identified in GBS which encodes amino acid sequence <SEQ ID 
10308>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3058 

A DNA sequence <SEQ ID 10309> was identified in GBS which encodes amino acid sequence <SEQ ID 
20 10310>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3059 

A DNA sequence <SEQ ID 1031 1> was identified in GBS which encodes amino acid sequence <SEQ ID 
10312>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3060 

25 A DNA sequence <SEQ ID 10313> was identified in GBS which encodes amino acid sequence <SEQ ID 
10314>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3061 

A DNA sequence <SEQ ID 10315> was identified in GBS which encodes amino acid sequence <SEQ ID 
10316>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
30 Example 3062 

A DNA sequence <SEQ ID 10317> was identified in GBS which encodes amino acid sequence <SEQ ID 
10318>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3063 

A repeated DNA sequence <SEQ ID 1 03 1 9> was identified in GBS which encodes amino acid sequence 
35 <SEQ ID 10320>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3064 

A DNA sequence <SEQ ID 10321> was identified in GBS which encodes amino acid sequence <SEQ ID 
10322>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3065 

5 A DNA sequence <SEQ ID 1 0323> was identified in GBS which encodes amino acid sequence <SEQ ID 
10324>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3066 

A DNA sequence <SEQ ID 10325> was identified in GBS which encodes amino acid sequence <SEQ ID 
10326>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3067 

A DNA sequence <SEQ ID 10327> was identified in GBS which encodes amino acid sequence <SEQ ID 
10328>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3068 

A DNA sequence <SEQ ID 10329> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10330>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3069 

A DNA sequence <SEQ ID 1 0331 > was identified in GBS which encodes amino acid sequence <SEQ ID 
10332>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3070 

20 A DNA sequence <SEQ ID 10333> was identified in GBS which encodes amino acid sequence <SEQ ID 
10334>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3071 

A DNA sequence <SEQ ID 10335> was identified in GBS which encodes amino acid sequence <SEQ ID 
10336>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3072 

A DNA sequence <SEQ ID 10339> was identified in GBS which encodes amino acid sequence <SEQ ID 
10340>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3073 

A DNA sequence <SEQ ID 10341> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10342>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3074 

A DNA sequence <SEQ ID 10343> was identified in GBS which encodes amino acid sequence <SEQ ID 
10344>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3075 

35 A DNA sequence <SEQ ID 10345> was identified in GBS which encodes amino acid sequence <SEQ ID 
10346>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3076 

A DNA sequence <SEQ ID 10347> was identified in GBS which encodes amino acid sequence <SEQ ID 
10348>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3077 

5 A DNA sequence <SEQ ID 10349> was identified in GBS which encodes amino acid sequence <SEQ ID 
10350>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3078 

A DNA sequence <SEQ ID 10351> was identified in GBS which encodes amino acid sequence <SEQ ID 
10352>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3079 

A DNA sequence <SEQ ID 10353> was identified in GBS which encodes amino acid sequence <SEQ ID 
10354>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3080 

A DNA sequence <SEQ ID 10355> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10356>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3081 

A DNA sequence <SEQ ID 10357> was identified in GBS which encodes amino acid sequence <SEQ ID 
10358>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3082 

20 A DNA sequence <SEQ ID 10359> was identified in GBS which encodes amino acid sequence <SEQ ID 
10360>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3083 

A DNA sequence <SEQ ID 10361> was identified in GBS which encodes amino acid sequence <SEQ ID 
10362>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3084 

A DNA sequence <SEQ ID 10363> was identified in GBS which encodes amino acid sequence <SEQ ID 
10364>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3085 

A DNA sequence <SEQ ID 10365> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10366>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3086 

A DNA sequence <SEQ ID 10367> was identified in GBS which encodes amino acid sequence <SEQ ID 
10368>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3087 

35 A DNA sequence <SEQ ID 10369> was identified in GBS which encodes amino acid sequence <SEQ ID 
10370>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3088 

A DNA sequence <SEQ ID 10371> was identified in GBS which encodes amino acid sequence <SEQ ID 
10372>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3089 

5 A DNA sequence <SEQ ID 10373> was identified in GBS which encodes amino acid sequence <SEQ ID 
10374>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3090 

A DNA sequence <SEQ ID 10375> was identified in GBS which encodes amino acid sequence <SEQ ID 
10376>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3091 

A DNA sequence <SEQ ID 10377> was identified in GBS which encodes amino acid sequence <SEQ ID 
10378>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3092 

A DNA sequence <SEQ ID 10379> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 1038O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3093 

A DNA sequence <SEQ ID 10381> was identified in GBS which encodes amino acid sequence <SEQ ID 
10382>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3094 

20 A DNA sequence <SEQ ID 10383> was identified in GBS which encodes amino acid sequence <SEQ ID 
10384>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3095 

A DNA sequence <SEQ ID 10385> was identified in GBS which encodes amino acid sequence <SEQ ID 
10386>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3096 

A DNA sequence <SEQ ID 10387> was identified in GBS which encodes amino acid sequence <SEQ ID 
10388>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3097 

A DNA sequence <SEQ ID 10389> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10390>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3098 

A DNA sequence <SEQ ID 10391> was identified in GBS which encodes amino acid sequence <SEQ ID 
10392>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3099 

35 A DNA sequence <SEQ ID 10393> was identified in GBS which encodes amino acid sequence <SEQ ID 
10394>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3100 

A DNA sequence <SEQ ID 10395> was identified in GBS which encodes amino acid sequence <SEQ ID 
10396>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3101 

5 A DNA sequence <SEQ ID 10397> was identified in GBS which encodes amino acid sequence <SEQ ID 
10398>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3102 

A DNA sequence <SEQ ID 10399> was identified in GBS which encodes amino acid sequence <SEQ ID 
1040O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3103 

A DNA sequence <SEQ ID 10401> was identified in GBS which encodes amino acid sequence <SEQ ID 
10402>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3104 

A DNA sequence <SEQ ID 10403> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10404>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3105 

A DNA sequence <SEQ ID 10405> was identified in GBS which encodes amino acid sequence <SEQ ID 
10406>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3106 

20 A DNA sequence <SEQ ID 10407> was identified in GBS which encodes amino acid sequence <SEQ ID 
10408>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3107 

A DNA sequence <SEQ ID 10409> was identified in GBS which encodes amino acid sequence <SEQ ID 
10410>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3108 

A DNA sequence <SEQ ID 1041 1> was identified in GBS which encodes amino acid sequence <SEQ ID 
10412>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3109 

A DNA sequence <SEQ ID 10413> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10414>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3110 

A DNA sequence <SEQ ID 10415> was identified in GBS which encodes amino acid sequence <SEQ ID 
10416>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3111 

35 A DNA sequence <SEQ ID 10417> was identified in GBS which encodes amino acid sequence <SEQ ID 
10418>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3112 

A DNA sequence <SEQ ID 10419> was identified in GBS which encodes amino acid sequence <SEQ ID 
1042O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3113 

5 A DNA sequence <SEQ ID 10421> was identified in GBS which encodes amino acid sequence <SEQ ID 
10422>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3114 

A DNA sequence <SEQ ID 10423> was identified in GBS which encodes amino acid sequence <SEQ ID 
10424>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3115 

A DNA sequence <SEQ ID 10425> was identified in GBS which encodes amino acid sequence <SEQ ID 
10426>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3116 

A DNA sequence <SEQ ID 10427> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10428>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3117 

A DNA sequence <SEQ ID 10429> was identified in GBS which encodes amino acid sequence <SEQ ID 
10430>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3118 

20 A DNA sequence <SEQ ID 10431> was identified in GBS which encodes amino acid sequence <SEQ ID 
10432>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3119 

A DNA sequence <SEQ ID 10433> was identified in GBS which encodes amino acid sequence <SEQ ID 
10434>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3120 

A DNA sequence <SEQ ID 10435> was identified in GBS which encodes amino acid sequence <SEQ ID 
10436>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3121 

A DNA sequence <SEQ ID 10437> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10438>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3122 

A DNA sequence <SEQ ID 10441> was identified in GBS which encodes amino acid sequence <SEQ ID 
10442>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3123 

35 A DNA sequence <SEQ ID 10443> was identified in GBS which encodes amino acid sequence <SEQ ID 
10444>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3124 

A DNA sequence <SEQ ID 10445> was identified in GBS which encodes amino acid sequence <SEQ ID 
10446>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3125 

5 A DNA sequence <SEQ ID 10447> was identified in GBS which encodes amino acid sequence <SEQ ID 
10448>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3126 

A DNA sequence <SEQ ID 10449> was identified in GBS which encodes amino acid sequence <SEQ ID 
1045O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3127 

A DNA sequence <SEQ ID 1 045 1 > was identified in GBS which encodes amino acid sequence <SEQ ID 
10452>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3128 

A DNA sequence <SEQ ID 10453> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10454>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3129 

A DNA sequence <SEQ ID 10455> was identified in GBS which encodes amino acid sequence <SEQ ID 
10456>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3130 

20 A DNA sequence <SEQ ID 10457> was identified in GBS which encodes amino acid sequence <SEQ ID 
10458>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. A related 
GBS nucleic acid sequence <SEQ ID 10907> which encodes amino acid sequence <SEQ ID 10908> was 
also identified. 
Example 3131 

25 A DNA sequence <SEQ ID 10459> was identified in GBS which encodes amino acid sequence <SEQ ID 
10460>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3132 

A DNA sequence <SEQ ID 10461> was identified in GBS which encodes amino acid sequence <SEQ ID 
10462>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
30 Example 3133 

A DNA sequence <SEQ ID 10463> was identified in GBS which encodes amino acid sequence <SEQ ID 
10464>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3134 

A DNA sequence <SEQ ID 10465> was identified in GBS which encodes amino acid sequence <SEQ ID 
35 10466>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3135 

A DNA sequence <SEQ ID 10467> was identified in GBS which encodes amino acid sequence <SEQ ID 
10468>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3136 

5 A DNA sequence <SEQ ID 10469> was identified in GBS which encodes amino acid sequence <SEQ ID 
10470>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3137 

A DNA sequence <SEQ ID 10471> was identified in GBS which encodes amino acid sequence <SEQ ID 
10472>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3138 

A DNA sequence <SEQ ID 10473> was identified in GBS which encodes amino acid sequence <SEQ ID 
10474>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3139 

A DNA sequence <SEQ ID 10475> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10476>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3140 

A DNA sequence <SEQ ID 10477> was identified in GBS which encodes amino acid sequence <SEQ ID 
10478>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3141 

20 A DNA sequence <SEQ ID 10479> was identified in GBS which encodes amino acid sequence <SEQ ID 
10480>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3142 

A DNA sequence <SEQ ID 10481> was identified in GBS which encodes amino acid sequence <SEQ ID 
10482>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3143 

A DNA sequence <SEQ ID 10483> was identified in GBS which encodes amino acid sequence <SEQ ID 
10484>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3144 

A DNA sequence <SEQ ID 10485> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10486>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3145 

A DNA sequence <SEQ ID 10487> was identified in GBS which encodes amino acid sequence <SEQ ID 
10488>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3146 

35 A DNA sequence <SEQ ID 10489> was identified in GBS which encodes amino acid sequence <SEQ ID 
10490>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3147 

A DNA sequence <SEQ ID 10491> was identified in GBS which encodes amino acid sequence <SEQ ID 
10492>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3148 

5 A DNA sequence <SEQ ID 10493> was identified in GBS which encodes amino acid sequence <SEQ ID 
10494>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3149 

A DNA sequence <SEQ ID 10495> was identified in GBS which encodes amino acid sequence <SEQ ID 
10496>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3150 

A DNA sequence <SEQ ID 10497> was identified in GBS which encodes amino acid sequence <SEQ ID 
10498>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3151 

A DNA sequence <SEQ ID 10499> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10500>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3152 

A DNA sequence <SEQ ID 10501> was identified in GBS which encodes amino acid sequence <SEQ ID 
1 0502>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3153 

20 A DNA sequence <SEQ ID 10503> was identified in GBS which encodes amino acid sequence <SEQ ID 
10504>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3154 

A DNA sequence <SEQ ID 10505> was identified in GBS which encodes amino acid sequence <SEQ ID 
10506>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3155 

A DNA sequence <SEQ ID 10509> was identified in GBS which encodes amino acid sequence <SEQ ID 
10510>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3156 

A DNA sequence <SEQ ID 10511> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10512>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3157 

A DNA sequence <SEQ ID 10513> was identified in GBS which encodes amino acid sequence <SEQ ID 
10514>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3158 

35 A DNA sequence <SEQ ID 10515> was identified in GBS which encodes amino acid sequence <SEQ ID 
10516>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3159 

A DNA sequence <SEQ ID 10517> was identified in GBS which encodes amino acid sequence <SEQ ID 
10518>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3160 

5 A DNA sequence <SEQ ID 10519> was identified in GBS which encodes amino acid sequence <SEQ ID 
1052O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3161 

A DNA sequence <SEQ ID 10521> was identified in GBS which encodes amino acid sequence <SEQ ID 
10522>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3162 

A DNA sequence <SEQ ID 10523> was identified in GBS which encodes amino acid sequence <SEQ ID 
10524>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3163 

A DNA sequence <SEQ ID 10525> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10526>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3164 

A DNA sequence <SEQ ID 10527> was identified in GBS which encodes amino acid sequence <SEQ ID 
1 0528>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3165 

20 A DNA sequence <SEQ ID 10529> was identified in GBS which encodes amino acid sequence <SEQ ID 
10530>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3166 

A DNA sequence <SEQ ID 10531> was identified in GBS which encodes amino acid sequence <SEQ ID 
10532>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3167 

A DNA sequence <SEQ ID 10533> was identified in GBS which encodes amino acid sequence <SEQ ID 
10534>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3168 

A DNA sequence <SEQ ID 10535> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10536>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3169 

A DNA sequence <SEQ ID 10537> was identified in GBS which encodes amino acid sequence <SEQ ID 
10538>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3170 

35 A DNA sequence <SEQ ID 10539> was identified in GBS which encodes amino acid sequence <SEQ ID 
10540>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3171 

A DNA sequence <SEQ ID 10541> was identified in GBS which encodes amino acid sequence <SEQ ID 
10542>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3172 

5 A DNA sequence <SEQ ID 10543> was identified in GBS which encodes amino acid sequence <SEQ ID 
10544>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3173 

A DNA sequence <SEQ ID 10545> was identified in GBS which encodes amino acid sequence <SEQ ID 
10546>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 

10 SEQ ID 10546 (GBS665) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total 
cell extract is shown in Figure 137 (lane 8-10; MW 41kDa) and in Figure 187 (lane 5; MW 41kDa). It was 
also was expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell extract is shown in 
Figure 137 (lane 11 & 12; MW 16.1kDa), in Figure 141 (lane 4; MW 16kDa) and in Figure 179 (lane 6; 
MW 16kDa). Purified GBS665-GST is shown in Figure 243, lane 4. 

15 GBS665-His was purified as shown in Figure 230, lane 7-8. 
Example 3174 

A DNA sequence <SEQ ID 10547> was identified in GBS which encodes amino acid sequence <SEQ ID 
10548>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. A related 
GBS nucleic acid sequence <SEQ ID 10909> which encodes amino acid sequence <SEQ ID 10910> was 
20 also identified. 
Example 3175 

A DNA sequence <SEQ ID 10549> was identified in GBS which encodes amino acid sequence <SEQ ID 
10550>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3176 

25 A DNA sequence <SEQ ID 10551> was identified in GBS which encodes amino acid sequence <SEQ ID 
10552>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3177 

A DNA sequence <SEQ ID 10553> was identified in GBS which encodes amino acid sequence <SEQ ID 
10554>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
30 Example 3178 

A DNA sequence <SEQ ID 10555> was identified in GBS which encodes amino acid sequence <SEQ ID 
10556>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3179 

A DNA sequence <SEQ ID 10557> was identified in GBS which encodes amino acid sequence <SEQ ID 
35 10558>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3180 

A DNA sequence <SEQ ID 10559> was identified in GBS which encodes amino acid sequence <SEQ ID 
10560>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3181 

5 A DNA sequence <SEQ ID 10561> was identified in GBS which encodes amino acid sequence <SEQ ID 
10562>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3182 

A DNA sequence <SEQ ID 10563> was identified in GBS which encodes amino acid sequence <SEQ ID 
10564>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3183 

A DNA sequence <SEQ ID 10565> was identified in GBS which encodes amino acid sequence <SEQ ID 
10566>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3184 

A DNA sequence <SEQ ID 10567> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10568>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3185 

A DNA sequence <SEQ ID 10569> was identified in GBS which encodes amino acid sequence <SEQ ID 
10570>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3186 

20 A DNA sequence <SEQ ID 10571> was identified in GBS which encodes amino acid sequence <SEQ ID 
10572>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3187 

A DNA sequence <SEQ ID 10573> was identified in GBS which encodes amino acid sequence <SEQ ID 
10574>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3188 

A DNA sequence <SEQ ID 10575> was identified in GBS which encodes amino acid sequence <SEQ ID 
10576>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3189 

A DNA sequence <SEQ ID 10577> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10578>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3190 

A DNA sequence <SEQ ID 10579> was identified in GBS which encodes amino acid sequence <SEQ ID 
10580>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3191 

35 A DNA sequence <SEQ ID 10581> was identified in GBS which encodes amino acid sequence <SEQ ID 
10582>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3192 

A DNA sequence <SEQ ID 10583> was identified in GBS which encodes amino acid sequence <SEQ ID 
10584>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3193 

5 A DNA sequence <SEQ ID 10585> was identified in GBS which encodes amino acid sequence <SEQ ID 
10586>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3194 

A DNA sequence <SEQ ID 10587> was identified in GBS which encodes amino acid sequence <SEQ ID 
10588>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3195 

A DNA sequence <SEQ ID 10591> was identified in GBS which encodes amino acid sequence <SEQ ID 
10592>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3196 

A DNA sequence <SEQ ID 10593> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10594>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3197 

A DNA sequence <SEQ ID 10595> was identified in GBS which encodes amino acid sequence <SEQ ID 
10596>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3198 

20 A DNA sequence <SEQ ID 10597> was identified in GBS which encodes amino acid sequence <SEQ ID 
10598>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. A related 
GBS nucleic acid sequence <SEQ ID 10797> which encodes amino acid sequence <SEQ ID 10798> was 
also identified. 
Example 3199 

25 A DNA sequence <SEQ ID 10599> was identified in GBS which encodes amino acid sequence <SEQ ID 
10600>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3200 

A DNA sequence <SEQ ID 10601> was identified in GBS which encodes amino acid sequence <SEQ ID 
10602>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
30 Example 3201 

A DNA sequence <SEQ ID 10603> was identified in GBS which encodes amino acid sequence <SEQ ID 
10604>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3202 

A DNA sequence <SEQ ID 10605> was identified in GBS which encodes amino acid sequence <SEQ ID 
35 10606>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 



WO 02/34771 



-2942- 



PCT/GB01/04789 



Example 3203 

A DNA sequence <SEQ ID 10607> was identified in GBS which encodes amino acid sequence <SEQ ID 
10608>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3204 

5 A DNA sequence <SEQ ID 10609> was identified in GBS which encodes amino acid sequence <SEQ ID 
10610>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3205 

A DNA sequence <SEQ ID 1061 1> was identified in GBS which encodes amino acid sequence <SEQ ID 
10612>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3206 

A DNA sequence <SEQ ID 10613> was identified in GBS which encodes amino acid sequence <SEQ ID 
10614>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3207 

A DNA sequence <SEQ ID 10615> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10616>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3208 

A DNA sequence <SEQ ID 1 06 1 7> was identified in GBS which encodes amino acid sequence <SEQ ID 
10618>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3209 

20 A DNA sequence <SEQ ID 10619> was identified in GBS which encodes amino acid sequence <SEQ ID 
10620>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3210 

A DNA sequence <SEQ ID 10621> was identified in GBS which encodes amino acid sequence <SEQ ID 
10622>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3211 

A DNA sequence <SEQ ID 10623> was identified in GBS which encodes amino acid sequence <SEQ ID 
10624>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3212 

A DNA sequence <SEQ ID 10625> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10626>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3213 

A DNA sequence <SEQ ID 10627> was identified in GBS which encodes amino acid sequence <SEQ ID 
10628>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3214 

35 A DNA sequence <SEQ ID 10629> was identified in GBS which encodes amino acid sequence <SEQ ID 
10630>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3215 

A DNA sequence <SEQ ID 1063 1> was identified in GBS which encodes amino acid sequence <SEQ ID 
10632>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3216 

5 A DNA sequence <SEQ ID 10633> was identified in GBS which encodes amino acid sequence <SEQ ID 
10634>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. A related 
GBS nucleic acid sequence <SEQ ID 10939> which encodes amino acid sequence <SEQ ID 1094O was 
also identified. 

SEQ ID 10634 (GBS675) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total 
10 cell extract is shown in Figure 162 (lane 14 & 15; MW 56kDa). It was also expressed in E.coli as a His- 
fusion product. SDS-PAGE analysis of total cell extract is shown in Figure 163 (lane 2; MW 31kDa) and in 
Figure 188 (lane 5; MW 31kDa). 
Purified GBS675-His is shown in Figure 240, lane 7-8. 
Example 3217 

15 A DNA sequence <SEQ ID 10635> was identified in GBS which encodes amino acid sequence <SEQ ID 
10636>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3218 

A DNA sequence <SEQ ID 10637> was identified in GBS which encodes amino acid sequence <SEQ ID 
10638>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
20 Example 3219 

A DNA sequence <SEQ ID 10639> was identified in GBS which encodes amino acid sequence <SEQ ID 
10640>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3220 

A DNA sequence <SEQ ID 10641> was identified in GBS which encodes amino acid sequence <SEQ ID 
25 10642>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3221 

A DNA sequence <SEQ ID 10643> was identified in GBS which encodes amino acid sequence <SEQ ID 
10644>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3222 

30 A DNA sequence <SEQ ID 10645> was identified in GBS which encodes amino acid sequence <SEQ ID 
10646>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3223 

A DNA sequence <SEQ ID 10647> was identified in GBS which encodes amino acid sequence <SEQ ID 
10648>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
35 Example 3224 

A DNA sequence <SEQ ID 10649> was identified in GBS which encodes amino acid sequence <SEQ ID 
10650>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3225 

A DNA sequence <SEQ ID 10651> was identified in GBS which encodes amino acid sequence <SEQ ID 
10652>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3226 

5 A DNA sequence <SEQ ID 10653> was identified in GBS which encodes amino acid sequence <SEQ ID 
10654>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3227 

A DNA sequence <SEQ ID 10655> was identified in GBS which encodes amino acid sequence <SEQ ID 
10656>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3228 

A DNA sequence <SEQ ID 10657> was identified in GBS which encodes amino acid sequence <SEQ ID 
10658>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3229 

A DNA sequence <SEQ ID 10659> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 1066O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3230 

A DNA sequence <SEQ ID 10661> was identified in GBS which encodes amino acid sequence <SEQ ID 
10662>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3231 

20 A DNA sequence <SEQ ID 10663> was identified in GBS which encodes amino acid sequence <SEQ ID 
10664>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3232 

A DNA sequence <SEQ ID 10665> was identified in GBS which encodes amino acid sequence <SEQ ID 
10666>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. A related 
25 GBS nucleic acid sequence <SEQ ID 10917> which encodes amino acid sequence <SEQ ID 10918> was 
also identified. 

A DNA sequence <SEQ ID 10667> was identified in GBS which encodes amino acid sequence <SEQ ID 
10668>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3233 

30 A DNA sequence <SEQ ID 10669> was identified in GBS which encodes amino acid sequence <SEQ ID 
10670>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3234 

A DNA sequence <SEQ ID 10671> was identified in GBS which encodes amino acid sequence <SEQ ID 
10672>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
35 Example 3235 

A DNA sequence <SEQ ID 10673> was identified in GBS which encodes amino acid sequence <SEQ ID 
10674>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3236 

A DNA sequence <SEQ ID 10675> was identified in GBS which encodes amino acid sequence <SEQ ID 
10676>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3237 

5 A DNA sequence <SEQ ID 10677> was identified in GBS which encodes amino acid sequence <SEQ ID 
10678>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3238 

A DNA sequence <SEQ ID 10679> was identified in GBS which encodes amino acid sequence <SEQ ID 
10680>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3239 

A DNA sequence <SEQ ID 10681> was identified in GBS which encodes amino acid sequence <SEQ ID 
10682>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3240 

A DNA sequence <SEQ ID 10683> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10684>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3241 

A DNA sequence <SEQ ID 10685> was identified in GBS which encodes amino acid sequence <SEQ ID 
10686>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3242 

20 A DNA sequence <SEQ ID 10687> was identified in GBS which encodes amino acid sequence <SEQ ID 
10688>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3243 

A DNA sequence <SEQ ID 10689> was identified in GBS which encodes amino acid sequence <SEQ ID 
10690>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3244 

A DNA sequence <SEQ ID 10691> was identified in GBS which encodes amino acid sequence <SEQ ID 
10692>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
SEQ ID 10692 (GBS676) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total 
cell extract is shown in Figure 163 (lane 3-5; MW 66kDa) and in Figure 239 (lane 8; MW 66kDa). It was 
30 also expressed in E.coli as a His-fusion product. SDS-PAGE analysis of total cell extract is shown in Figure 
163 (lane 7 & 8; MW 41kDa) and in Figure 188 (lane 6; MW 41kDa). Purified GBS676-His is shown in 
Figure 240, lane 4-5. Purified GBS676-GST is shown in Figure 246, lanes 10 & 11. 
Example 3245 

A DNA sequence <SEQ ID 10693> was identified in GBS which encodes amino acid sequence <SEQ ID 
35 10694>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3246 

A DNA sequence <SEQ ID 10695> was identified in GBS which encodes amino acid sequence <SEQ ID 
10696>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3247 

5 A DNA sequence <SEQ ID 10697> was identified in GBS which encodes amino acid sequence <SEQ ID 
10698>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3248 

A DNA sequence <SEQ ID 10699> was identified in GBS which encodes amino acid sequence <SEQ ID 
1070O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3249 

A DNA sequence <SEQ ID 10703> was identified in GBS which encodes amino acid sequence <SEQ ID 
10704>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3250 

A DNA sequence <SEQ ID 10705> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10706>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3251 

A DNA sequence <SEQ ID 10707> was identified in GBS which encodes amino acid sequence <SEQ ID 
10708>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3252 

20 A DNA sequence <SEQ ID 10709> was identified in GBS which encodes amino acid sequence <SEQ ID 
10710. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. A related 
GBS nucleic acid sequence <SEQ ID 10803> which encodes amino acid sequence <SEQ ID 10804> was 
also identified. 
Example 3253 

25 A DNA sequence <SEQ ID 10711> was identified in GBS which encodes amino acid sequence <SEQ ID 
10712>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. A related 
GBS nucleic acid sequence <SEQ ID 10913> which encodes amino acid sequence <SEQ ID 10914> was 
also identified. 
Example 3254 

30 A DNA sequence <SEQ ID 10713> was identified in GBS which encodes amino acid sequence <SEQ ID 
10714>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3255 

A DNA sequence <SEQ ID 10715> was identified in GBS which encodes amino acid sequence <SEQ ID 
10716>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
35 Example 3256 

A DNA sequence <SEQ ID 10717> was identified in GBS which encodes amino acid sequence <SEQ ID 
10718>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3257 

A DNA sequence <SEQ ID 10719> was identified in GBS which encodes amino acid sequence <SEQ ID 
1072O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3258 

5 A DNA sequence <SEQ ID 10721> was identified in GBS which encodes amino acid sequence <SEQ ID 
10722>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3259 

A DNA sequence <SEQ ID 10723> was identified in GBS which encodes amino acid sequence <SEQ ID 
10724>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3260 

A DNA sequence <SEQ ID 10725> was identified in GBS which encodes amino acid sequence <SEQ ID 
10726>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3261 

A DNA sequence <SEQ ID 10727> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10728>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3262 

A DNA sequence <SEQ ID 10729> was identified in GBS which encodes amino acid sequence <SEQ ID 
10730>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
SEQ ID 10730 (GBS670) was expressed in E.coli as a GST-fusion product. SDS-PAGE analysis of total 
20 cell extract is shown in Figure 140 (lane 2-4; MW 45.3kDa). It was also expressed in E.coli as a His-fusion 
product. SDS-PAGE analysis of total cell extract is shown in Figure 140 (lane 5-7; MW 20.4kDa) and in 
Figure 179 (lane 10; MW 20kDa). 

GBS670-His was purified as shown in Figure 230, lane 9-10. 
Example 3263 

25 A DNA sequence <SEQ ID 10731> was identified in GBS which encodes amino acid sequence <SEQ ID 
10732>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3264 

A DNA sequence <SEQ ID 10733> was identified in GBS which encodes amino acid sequence <SEQ ID 
10734>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
30 Example 3265 

A DNA sequence <SEQ ID 10735> was identified in GBS which encodes amino acid sequence <SEQ ID 
10736>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3266 

A DNA sequence <SEQ ID 10737> was identified in GBS which encodes amino acid sequence <SEQ ID 
35 10738>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3267 

A DNA sequence <SEQ ID 10739> was identified in GBS which encodes amino acid sequence <SEQ ID 
1074O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3268 

5 A DNA sequence <SEQ ID 10741> was identified in GBS which encodes amino acid sequence <SEQ ID 
10742>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3269 

A DNA sequence <SEQ ID 10743> was identified in GBS which encodes amino acid sequence <SEQ ID 
10744>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3270 

A DNA sequence <SEQ ID 10745> was identified in GBS which encodes amino acid sequence <SEQ ID 
10746>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3271 

A DNA sequence <SEQ ID 10747> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10748>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3272 

A DNA sequence <SEQ ID 10749> was identified in GBS which encodes amino acid sequence <SEQ ID 
10750>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3273 

20 A DNA sequence <SEQ ID 10751> was identified in GBS which encodes amino acid sequence <SEQ ID 
10752>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3274 

A DNA sequence <SEQ ID 10753> was identified in GBS which encodes amino acid sequence <SEQ ID 
10754>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3275 

A DNA sequence <SEQ ID 10755> was identified in GBS which encodes amino acid sequence <SEQ ID 
10756>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3276 

A DNA sequence <SEQ ID 10757> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10758>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3277 

A DNA sequence <SEQ ID 10759> was identified in GBS which encodes amino acid sequence <SEQ ID 
10760>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3278 

35 A DNA sequence <SEQ ID 10761> was identified in GBS which encodes amino acid sequence <SEQ ID 
10762>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3279 

A DNA sequence <SEQ ID 10763> was identified in GBS which encodes amino acid sequence <SEQ ID 
10764>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3280 

5 A DNA sequence <SEQ ID 10765> was identified in GBS which encodes amino acid sequence <SEQ ID 
1 0766>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3281 

A DNA sequence <SEQ ID 10767> was identified in GBS which encodes amino acid sequence <SEQ ID 
10768>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3282 

A DNA sequence <SEQ ID 10769> was identified in GBS which encodes amino acid sequence <SEQ ID 
10770>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3283 

A DNA sequence <SEQ ID 10771> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10772>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3284 

A repeated DNA sequence <SEQ ID 10791> was identified in GBS which encodes amino acid sequence 
<SEQ ID 10792>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3285 

20 A DNA sequence <SEQ ID 10805> was identified in GBS which encodes amino acid sequence <SEQ ID 
10806>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3286 

A DNA sequence <SEQ ID 10807> was identified in GBS which encodes amino acid sequence <SEQ ID 
10808>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3287 

A DNA sequence <SEQ ID 10809> was identified in GBS which encodes amino acid sequence <SEQ ID 
10810>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3288 

A DNA sequence <SEQ ID 1081 1> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10812>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3289 

A DNA sequence <SEQ ID 10813> was identified in GBS which encodes amino acid sequence <SEQ ID 
10814>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3290 

35 A DNA sequence <SEQ ID 10815> was identified in GBS which encodes amino acid sequence <SEQ ID 
1081 6>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3291 

A DNA sequence <SEQ ID 10817> was identified in GBS which encodes amino acid sequence <SEQ ID 
1081 8>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3292 

5 A DNA sequence <SEQ ID 10819> was identified in GBS which encodes amino acid sequence <SEQ ID 
1082O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3293 

A DNA sequence <SEQ ID 10821> was identified in GBS which encodes amino acid sequence <SEQ ID 
10822>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3294 

A DNA sequence <SEQ ID 10823> was identified in GBS which encodes amino acid sequence <SEQ ID 
10824>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3295 

A DNA sequence <SEQ ID 10825> was identified in GBS which encodes amino acid sequence <SEQ ID 
15 10826>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3296 

A DNA sequence <SEQ ID 10827> was identified in GBS which encodes amino acid sequence <SEQ ID 
10828>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3297 

20 A DNA sequence <SEQ ID 10829> was identified in GBS which encodes amino acid sequence <SEQ ID 
1083O. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3298 

A DNA sequence <SEQ ID 10831> was identified in GBS which encodes amino acid sequence <SEQ ID 
10832>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3299 

A DNA sequence <SEQ ID 10833> was identified in GBS which encodes amino acid sequence <SEQ ID 
10834>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3300 

A DNA sequence <SEQ ID 10835> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10836>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3301 

A DNA sequence <SEQ ID 10837> was identified in GBS which encodes amino acid sequence <SEQ ID 
10838>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3302 

35 A DNA sequence <SEQ ID 10839> was identified in GBS which encodes amino acid sequence <SEQ ID 
10840>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3303 

A DNA sequence <SEQ ID 10841> was identified in GBS which encodes amino acid sequence <SEQ ID 
10842>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3304 

5 A DNA sequence <SEQ ID 10843> was identified in GBS which encodes amino acid sequence <SEQ ID 
10844>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3305 

A DNA sequence <SEQ ID 10845> was identified in GBS which encodes amino acid sequence <SEQ ID 
10846>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3306 

A DNA sequence <SEQ ID 10847> was identified in GBS which encodes amino acid sequence <SEQ ID 
10848>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3307 

A DNA sequence <SEQ ID 10849> was identified in GBS which encodes amino acid sequence <SEQ ID 
1 5 1 0850>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3308 

A DNA sequence <SEQ ID 10851> was identified in GBS which encodes amino acid sequence <SEQ ID 
10852>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3309 

20 A DNA sequence <SEQ ID 10853> was identified in GBS which encodes amino acid sequence <SEQ ID 
10854>. Related sequences are <SEQ ID 10855>, <SEQ ID 10856>, <SEQ ID 10857>, <SEQ ID 10858>, 
<SEQ ID 10859>, <SEQ ID 10860>, <SEQ ID 10861>, <SEQ ID 10862>, <SEQ ID 10863>, <SEQ ID 
10864>, <SEQ ID 10865> and <SEQ ID 10866>. These proteins and their epitopes could be useful 
antigens for vaccines and/or diagnostics. 

25 Example 3310 

A DNA sequence <SEQ ID 10867> was identified in GBS which encodes amino acid sequence <SEQ ID 
10868>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3311 

A DNA sequence <SEQ ID 10869> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10870>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3312 

A DNA sequence <SEQ ID 10871> was identified in GBS which encodes amino acid sequence <SEQ ID 
10872>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3313 

35 A DNA sequence <SEQ ID 10873> was identified in GBS which encodes amino acid sequence <SEQ ID 
10874>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3314 

A DNA sequence <SEQ ID 10875> was identified in GBS which encodes amino acid sequence <SEQ ID 
10876>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3315 

5 A DNA sequence <SEQ ID 10877> was identified in GBS which encodes amino acid sequence <SEQ ID 
1 0878>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3316 

A DNA sequence <SEQ ID 10879> was identified in GBS which encodes amino acid sequence <SEQ ID 
10880>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
10 Example 3317 

A DNA sequence <SEQ ID 10881> was identified in GBS which encodes amino acid sequence <SEQ ID 
1 0882>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3318 

A DNA sequence <SEQ ID 10883> was identified in GBS which encodes amino acid sequence <SEQ ID 
1 5 1 0884>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3319 

A DNA sequence <SEQ ID 10885> was identified in GBS which encodes amino acid sequence <SEQ ID 
10886>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3320 

20 A DNA sequence <SEQ ID 10887> was identified in GBS which encodes amino acid sequence <SEQ ID 
10888>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3321 

A DNA sequence <SEQ ID 10889> was identified in GBS which encodes amino acid sequence <SEQ ID 
10890>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
25 Example 3322 

A DNA sequence <SEQ ID 10891> was identified in GBS which encodes amino acid sequence <SEQ ID 
10892>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3323 

A DNA sequence <SEQ ID 10893> was identified in GBS which encodes amino acid sequence <SEQ ID 
30 10894>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3324 

A DNA sequence <SEQ ID 10895> was identified in GBS which encodes amino acid sequence <SEQ ID 
10896>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3325 

35 A DNA sequence <SEQ ID 10897> was identified in GBS which encodes amino acid sequence <SEQ ID 
10898>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
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Example 3326 

A DNA sequence <SEQ ID 10899> was identified in GBS which encodes amino acid sequence <SEQ ID 
10900>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 
Example 3327 

5 A DNA sequence <SEQ ID 10901> was identified in GBS which encodes amino acid sequence <SEQ ID 
10902>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 

Example 3328 

A DNA sequence <SEQ ID 10903> was identified in GBS which encodes amino acid sequence <SEQ ID 
10904>. This protein and its epitopes could be useful antigens for vaccines and/or diagnostics. 

10 Example 3329 

Seven rRNA genes were identified in S.agalactiae. These are SEQ IDs 12018 to 12024. These rRNA genes 
are particularly useful for diagnostic purposes and for phlyogenetic studies. An alignment of the rRNA 
sequences is shown below: 



12023 TTTCGASTCAAAGTCATCAGCGTT 

15 12024 

12019 TCCAATCATACTTAATTTCACTAATATCTGGATTTTGACATATTCAGTTAfiiTTCT 

12021 . . . ATCGAATTGAACGGACTCAATTTGGTTGTTATGTAATTTT - - ACATAATCTATGATTTCT 

12020 — — — 

12018 — - --- 

20 12022 CTTCTTTGTTTTCTTTAGAGATATTAACTGTA 

12023 TACTGTTACGGCAGCAGTTCCAAGAGTTACTCCACTCACAAGGACTGCTGATAATATTCT 

12024 — - - 

12019 TTTT(^TGCTTTTTGAGATAAGCTACTTGTTCTTTTITTATTAC1TTTTTACCTTTCTTT 
25 12021 TGCTCATGCTCTTTGAGATAGGCTAATTGTTCTTTTTTTGTCATTTTTTTATCTTTCTTC 

12020 

12018 

12022 CCCACTTTGGGCGTTA&AATACCTAAAGTAGCCTTTATTAAAGTTGATTTAGCAGCCCCA 

30 12023 TTTTTTCATTTTTATTAAACTACTCCTTTAC--GATAAGACATTAAATATTTTACCAAAA 

12024 - 

12019 ACTGCTGACTGTTTGCTATTTTTTACTT'CGrrTGACTGACrTTrAGATTCACTATrCATT 

12021 ACTTCTGATTGCTTGCTATTTTTTACTTCGTTTGACTGAATTTTATGTTCACTATTCATT 

12020 

35 12018 CTTT-GATACAATATTATCAAAATTATATTAA 

12022 TTTTCACCTGTTAAGGTAACARACTCCCCACT-GTCTAAATGGTAATTAACCCCTTCCAG 

12023 AATTCACGAAATTATATTACGTCATTGTTACATTTATATTTGAAATCAACTATTTCTAAA 

12024 

40 12019 TGACAGCCTGCTAGTAACATCCCAATAATAGATATGGGAATTAACCATTTTACATATTTT 

12021 TGACAGCCTCCAAGTATCATCCCAAAAATTGATATGGGAATTAACCATTTTATATATTTT 

12020 

12018 CGGTARAGATATTGTTASAGACCAARCTTGGATTATCAATCGT TATCAAGAAATTA 

45 12022 FA ^ CM ^ " ^ 

12023 TGAACCATARTCAAATCTAGAAAACGATAACCTTCTTCTATTCACTCT- - -ATCAATATA 

12024 

12019 TTCAACATGCTCTCTTTTCTTAGAAAATAAACTTCCCATGTCAAGTATCTAATAAAA&TA 

12021 CTCATCATGTTCTCTTTTCTTAGAATATAAATTTTATATATCAAGTATATAATGAARTTA 
50 12020 

12 0 18 TTAGTG- - -ATTTGTCTTTAGGAAGCACTA TTGCAGAAGA- - -AATTACTGG 

12022 CCCTTCT--AATTCTCTAGftGAAAAGATC3iAGAAAACGTTCTAftAACG ACCTTTTCG 

12023 ATTACTCCATAGTGAAACTRAAAGAGAAATAAAA&aAGAGTATAATTACTCTTAAAATTA 
55 12024 

12019 ATTATTATTTACCAGTATGTTAaAaCTAATATTAGTATAACAftA-TTTTCACGAGTrTAA 
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ACTATTATTCACCAACATTATAAAATTAATTTTAGTATAACAAJiATTTTCACGTATTTTT 

ATCAAAAAAACATC3ACCAGTATGAATTAAAGCAACGTATAATCAATGCCT 

CTCTAT - - AGAGCAGCTAGCTTCACTTCCCATAGAAAATAATCAGTTTTTAT - ATGAT - - 
TCCTTTGAAAAATGATTTACTAATCTTCCGTAAACCCCTAACGTATTGTCATGATGATGT 

TAATATTTACGGAGAATAAGGGATTCGAACCCTTGCGCCAGTTACCCGACCrAACGATTT 

TT--TTTTAGTCGTAACATATACACTGAAAAATCTTATTATTTTATACTACCTATCTATC 

ATAGTTTTAGTCTTAACATGTAAACAGAAA A TC 

TAATGCGTAAAGGATACCA3TACGAAGATA TC 

- - - TGTTTTTTAGCAGCCGGTGAAGATA ACAACGCAAAGTT 

GTGTGTTCATCTGCAATGGGTTTAGCAAGT TCA GATAACTCAAAATA 

AGCAAACCGTCCTCTTCAGCCTCTTGAG--TAATTCTCCAAATTAATATTAATGGGCACG 

ATTCACAAACACTTTTATTACTTCAGAACCTATGACATTTAGGAGTCCTCTTTGAATTTC 

ATTTGTATA T TTTAAATGCCCTAATTA&ATT-- 

AAAAGTGC T TTAAGAGAATATTTATAAGAT- - 

AGTTGCA-ACGTTTTTTAATCAAAATGA- - CATTCCTGCAAGATATGTTCATCCAAACGA 
AGTAATACGAGCATCTTTAGAATCTTTA--TTCGCTTTCAACATATCCTGAGA-AATTAA 

AGTGGACTCGAACCACCGACCTCACGCTTATCAGGCGTGCGCTCTAACCACCTGAGCTAC 

ATTTAAATGTTGAGTCTCCACTAACTCrTGAAAAATTTCCTTATTATTTCTGCTTGTTTT 

AATAATT AATATTTATTATTATATA 

AATAACTCTCAGACGATGTATT - TTACAGA 

AGCAGGAATTATTGTAACTAAAGAACCATG- -TAATGCACGAATTATT- -CCAG GA 

ACTTTTTACTGCTTTAGTTACAGCTGCCTGACTAATATTTAACTTCTTAGCTAAATCAGA 

GCGCCCAAGCAAATGCTTGGTTTTACTTTTATGTAAAGTAAGC<3GGTGAa3A(3B^TCX3A- 

AAACCTTCTATAACGATTGCAATAATGAAAAACAAATATAAGTAATTTTCAGTAACTTTT 

AATTCTTCTACAATGA AAAAAATAAATATAT- -A-TTACAAGTAACATT- 

AAAT TATGATAA A CTATAACAGACGTAT--ARATTGTAGAAAGTTG- 

ATTTGTCAACTGCTCTT GTGATAAAAGCATCAGAATGTGTTCTTGCGTATTAGT 

-ACTCGCGACAACAGCTTGGAAGGCTGTAGTTTTACCACTAAACTACACCCGCTAAARAC 

TCTCAfiAATTACCAGCACAATACAAAAAAGACAAGGCTTCTAAACCTTGTCTTTATAAAT 

- - TCACAATAAATTATCTAGTAGAAAAAAGACAAGGTTTAGAAACCTTGTCTTTATAAGT 

GTAGGCTATGAGATTACCTAAAGAAGGCGACTTTATTACAATTCAAAGTTACAAAC 

GGATTT TTTGG- -AGTCACAGAAGATAAC- CAAATTTGTACCTTTTCAAGA 

CAATTTAA - CATCACTTTGACAAGTACCAAACAATAATTCATGTTGATTTTCTGCTTTAA 

TTATATAATARATGGCGCGAGACGGAATCGAACCGCCGACACATGGAGCTTCAATCCATT 

ATACCGGCGGCCGGGGTCGAACCGGCACGTCCGTGAGGACACTGGATTTTGAGTCCAGCG 
ATACCGGCGGCCGGGGTCGAACCGGCACGTCCGTGAGGACACTGGATTTTGAGTCCAGCG 

ATGATGGTAGTTTACACCGAACTTG GCGTGACACCA- TGGTATTAAAAACAACCG 

GGGGGATCTGACATTACTGGATC CCTAATTGC AGCAGGCATAAA 

GCAAGATTTGAC - TCACTAAATGG TCTAATTTTTGTTCTAAAACTGTCATATA 

GCTCTACCAACTGAGCTACCGAGCCTATTGCGGGAGCAGGATTTGAACCTACGACCTTCG 

CGTCTGCCAATTCCGCCACGCCGGCTATCTTAAAACTGGGGTAGCTGGATTCGA--ACCA 
CGTCrGCCAATTCCGCCACGCCGGCTArCXTAftAACTGGGGTAGCTGGATTCGA--ACCA 
AAAATGCC- -CTCATTGGTGTTAATGATCAT- - -ACTTTAGTAACAGAAAATGATGGTCG 

AGCAGACCT - TTATGAGAACTTCACAGATGT TGATGGTATATTTGCAGCACATCCA 

TACCT - CTT - TTTTGTTAACCAGTAAATTATATCACGAAGATATAGAAGAATCAATCATA 

GGTTA-TGAGCCCGACGAGCTACCTAGCTGCTCCA TCCCGCGATATCTTTAAA 

ACGCA- TGAGGGAGTCAAAGTCCCTTGCCTTACCG CTTGGCTATACCCCATGA 

ACGCA-TGAGGGAGTCAAAGTCCCTTGCCTTACCG CTTGGCTATACCCCATGA 

ACGC- -TGGGTGACACGAGAGCC- -TGCAATA- - - GTATACTTTCATA 

GGT GTAGTTAAGAACCCTCACGCTA TCCCTGAGCTTACTTATA 

GATAGGTGAAGAAGATAAARCCTTTTATCTCmACAACCTAACTTTATAAACTTCTTTGCA 
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GGA GGATGTGGGATTCGAACCCACGCACGCTTTTACAC- -GCCTGACGGTT 

AAAGGCG AGTGATGGGRATCGAACCCACGAATGTCAGAGCCACAATCTGATGTGT 

AAAGGCG AGTGATG(3GAATCGaACCCACGARTGTCAGAGCCaCAATCTGATGTGT 

AAA AATACTGG- - -T TT - -AACATTATCGCTA TGATACGT 

AAGA AATGCGTGAATTAGCCTATGCGGGTTTTTCGGTTT-TACATGATGAA- 

AAAACCTTTCATACTATTAAAAACACGATCAGCTTTTTTCTCTGTAG-AACACATTGAAA. 

TTCAAGACCGTTCCCTTCAGCCGGACTTGGGTAATCCTCCATATAACAAAARATATGGAC 

TAACCACTTCACCACACCCXjCCATATTAGAAAAAACACGGGCAGTAGGAATCGAACCCAC 
TAACCACTTCACCA(^CCCGC(^TATTAGAAAAAAaCGGGCAGTAGGAATCGAACCCAC 
GAAACTGGTGTCTCCTACTATTGTAATCTAGCAAGT CCGTATATCTTGGACCC-- 

AAACAGTTGGTCCACTTCCTGTC - ATTAATGCAACATCGGCTCCAGAATTTAACATAC - - 

CTTGTAGGACTCGAACCTACGACCGCTCGGTTATGAGCCGAGTGCTCTAACCAGTTGAGC 

ACTGAAGGTTTTGGAGACCTTAGTTCTACCTTTAAACTATGCCCGTTTACTATGGAGAGA 
ACTGAAGGTTTTGGAGACCTTAGTTCTACCTTTAAACTATGCCCGTTTACTATGGAGAGA 

- - TGAAGCACTCAAGTATATTGACTATGACCTTGATGTCAAAGTATTTGCAGATGGTGAA 

AAA TAATCCCCAACAGCCTGGTACAAAAATAGTTTTAAAGCATACTCGTAG- 

GTTCTTTTATTGTACTTATAACTGGATTTTTAGTAATTGTAATATCCTCGAGTGAA 

TAAAGGTCCAAAGTCTCAATAAAATAAATAGCGGCGGAGGGGATCGAACCCCCGACCTCC 

GAGGGATTCGAACCCCCGAACCCGAAGGAGCGGATTTACAGTCCGCCGCGTTTAGCCTCT 
GAGGGATTCGAACCCCCGAACCCGAAGGAGCGGATTTACAGTCCGCCGCGTTTAGCCTCT 
AAAAGACTACTAGATGTGGACGAATATGAACAGCATAAAGYTCAGATGAACT--ATCCTA 

- -TAACaXAGOiGraACTGG-GATCGCT- -TCTGATAGCCGTTTTGCTAGCATAAACGTA 
TTTCCCATAGATTTGACCATTAACTGATAATCTGATGACAAAATAGCAGACTTTAATAAA 

CGGGTATG-AACCGGACGCTCTAGCCAGCT--GAGCTACACCX3CCATAAAAATATATCCA 

TCGCTATC-TCTCCTAAGGTATAAATGGCGCGAGACGGAATCXSAACCGCCGACRCaTGGA 
TCGCTATC-TCTCCTAAGGTATAAATGGCGCGAGACGGAATCGAACCGCCGACACATGGA 
CCGATATT - GATTATATATTAAAGGAAAATGTAAAAATATTGGTAGAATGGATAAATGAG 

TCTAAAT- -ACTTAATGAATAGA- - -GAAGTAGGTTTCGGCCGAAAAG TACTACAA 

TCAATATCAACTCTACTTATAGACTTACAATCAATATCTCTAAAAATGGATTTAGTTGAA 

TCGGGAAGACAGGATTCGAACCTGCGACACCTTGGTCCCAAACCAAGTACTCTACCAAGC 

GCTTCAATCCATTGCTCTACCAACTGAGCTACCGAGCCrATTGCGGGAGCAGGATTTGAA 
GCTTCAATCCATTGCTCTACCAACTGAGCTACCGAGCCTATTGCGGGAGCAGGATTTGAA 

AATAAAGGCCCCTTTTC-ATCATC- -ATATATCAA-TATCTGGTATAAACGGTA- 

ATTTTAGAG GATTTAAATATT- - -AGTTTTGAACATATGCCAACTGGCATAGATGAT 

ATACCAAAATCCGGCTTAACCAGA ACTATCCAACATGGTCTCAATGTCGGTAAGGGT 

TGAGCTACTTCCCGAAAAATATGCAC--CCTAGAGGAGTCGAACCTCTAACCGCCTGATT 

CCTACGACCTTCGGGTTATGAGCCCG— ACGAGCTACCTAGCTGCTCCATCCCGCGATAT 
CCTACGACCTTCGGGTTATGAGCCCG--ACGAGCTACCTAGCTGCTCCATCCCGCGATAT 

CCTTGAATTGAAA AAGCGCTAACTAAC - ACACTAAATAGTG - TGT 

CTATCCATTGT- - -CTTACGTGA&A- - -AAGAATTGACACCAATCAAAGAACAAGAAATC 
TTAAQ^TTTCACCriTACCTAATACTAACGAACATCCCCCACCAAGACAATAAGGAACA 
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CGTAGTCAG GTACTCTATCCAGTTGAGCTAAGGGTGCTAAATATTATA-- 



■ -TGCC 



CTTXAAAGGAGGATGTGGGATTCGA I iCCCACGCACGCTTTTACACGCCTGACG--GTTTT 
CTTTAAAGGAGGATGTGGGATTCGAACCCACGCACGCTTTTACACGCCTGACG--GTTTT 

TTTTATTA ATATCAAATTTAATTACA- - -ATACTATTGCAAAAATAT ATACT 

TTAAATTACCTAACTCGTAAACTAGAAGTAG--ATTACGTTGACATCCAA 

TC- -ACTACC -AATTTTAAAACCAATAGCAACCATTTCGTCATAGTCCATTTGAAGATTC 

GAGGACCGGAATC GAACCGGTACGATGTTTACCATCGCAGGATTTTAAGTCCTGTG 

CAAGACCGTTCCCTTCAGCCGGACTTGGC-TAATCCTCCATATAACAAAAAATAGTCCGTA 
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CaAQACCGTTCCCTTCAGCCG3ACTTGGGTAATCCTCCATATAACAAAAAATAGTCCGTA 

TAAAATAAA AAAAGTAGlftAAGATCACTTTCTACTTTTTTAAGAATAGTCCGTA 

CACAATOTATC- TACAATCGTAATTGTAGGTGAAA-ATATGAAAAGTCAGATTG 

CATAATCGATT AAGAGCTCTTATTGTAGCAGCAGCATCAGTAGAACCACCCCC 

CGTCTGCCAGTTCCGCCACCCXX3GCCTCTAACAAGCGAACGACGGGGTTCGAACCCGCGA 

CGGGATTCGAACCCGTGTTACCGCCGTGAAAAGGCGGTGTCTTAACCCCTTGACCAACGG 
CGGGATTCGAACCCGTGTTACCGCCGTGAAAAGGC5GGTGTCTTAACCCCTTGACCAACGG 
CGGGATTCGAACCCGTGTTACCGCCGTGAAAAGGCGGTGTCTTAA.CCCCTTGACCAACGG 

GAGTCACTGCAACAGCGACACAAGCCTTATC AAGAGAAAAA ATCAATAT 

CAGTC - GTGCACAGACAGGAATGGATTTTTCTAATCTAATATGAACACCTTTATTAATAC 



- CCCTCACCTT- - 



--GGCaAGGTGATGTTCTACCACTGAACTACGTTCGCACTAAAGAC 



-ACCATATTCTTGATGGGCACGAGTGGACTCGAACCACCGACCTCACGCTTATCAGGCGT 
-ACCATATTCTTGATGGGCACGAGTGGACTCGAACCACCGACCTCACGCTTATCAGGCGT 
-ACCATATTCTTGATGGGCACGAGTGGACTCGAACCACCGACCTCACGCTTATCAGGCGT 

CACCATGAT ATCACA AGGTTCAAGCGAA- -GTCTCCATTATGT 

CATATTGATTTTTGATTATATCTGCAGCTTTAAACACATCATTATCATTATTTAAAGGCA 
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ACTATTTATCCTATAAAATTGTAATGCCGGC 

TATCCTATAAAATTGTAATGCCGGC 

GCGCTCTAACCACCTGAGCTACGCGCCCAAAATAACTTCTAAAATTATAAAGTTAATGCC 

GCGCTCTAACCACCTGAGCTACGCGCCCAAG CTA 

GCGCTCTAACCACCTGAGCTACGCGCCCAAG CTA 

- -TCGTTATAAACAGTAAGGATGAAAAAAGAG CTAT 

TTTTGCTACTATCAGAATCGATAACAATACAAT CTT CCTT 
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TACATGACTTGAACACGCGACCCTCTGATTACAAATCAGATGCTCTACCAACTGAGC 

TACATGACTTGAACACGCGACCCTCTGATTACAAATCAGATGCTCTACCAACTGAGC 

GGCTACATGACTTGAACACGCGACCCTCTGATTACAAATCAGATGCTCTACCAACTGAGC 

- -TTGCTTGGTTT T — TACTTTCTTATA A 

- - TTGCTTGGTTT T — TACTTTCTTATA A 

TAAAGCACTATATGAA-ACAT — TCTTCCAAA — AATAGTACCTATTACACTACTTACAC 
TAGCTCAGAAATGGTA-ACGTAGTCATTAAGATCAATACTAACCATAATCATAGCTAATT 
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TAAGCCGGCAATCTACTAATGCGGGTGAAGGGACTTGAACCCCCACGCCGTTAAGCGCCA 
TAAGCCGGCAATCTACTAATGCGGGTGAAGGGACTTGAACCCCCACGCCGTTAAGCGCCA 
TAAGCCGGCAATCTACTAATGCGGGTGAAGGGACTTGAACCCCCACGCCGTTAAGCGCCA 

AG TAAAGCGGGTGACGAGAATCGAACTC 

AG TAAAGCGGGTGACGAGAATCGAACTC 

TATTAGATAGATAA- - CAAATCGTCCT AAGTAAGCTTA CTTAGGACGA 

CATGATAACCATCGT - CACATCGTCCTTTAATATCTAATCCTAAATTAAGTTTGGCAGGA 
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GATCCTAAATCTGGTGCGTCTGCCAATTCCGCCACACCCGCATTTCTAAATGACCCGTAC 
GATCCTAAATCTGGTGCGTCTGCCAATTCCGCCACACCCGCATTTCTAAATGACCCGTAC 
GATCCTAAATCTGGTGCGTCTGCCAATTCCGCCACACCCGCATTTCTAAATGACCCGTAC 

GCGACAACAGC 

GCGACAACAGC 

TTTT ATTTAGAACATAGGATAGTTTTTCCACTTTTAATCGTAA CCACTT 

GCTT TCTCAAAAATTTTCATAAAACCTCCCTAATAAAATATAGAA-T-ATCCATAT 
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TGGGCTCGAACCAGTGACCCATTGATTAAAAGTCAATTGCTCTACCAACTGAGCTAACGA 
TGGGCTCGAACCAGTGACCCATTGATTAAAAGTCAATTGCTCTACCAACTGAGCTARCGA 
TGGGCTCGAACCAGTGACCXaTTGATTAAAAGTCMTTGCTCTACCAACTGAGCTAACGA 

T TGGAAGGCTGTAGTTTTACCA- CTAAACTA 

TTGGAAGGCTGTAGTTTTACCA- CTAAACTA 

GGTATCA GTGACA AATTCGGA— CAATTAAGATGTTAGCCAATCTTAAGG 

TATAACATAACAAATGACA AATTCGGA- -CAATTAAGATGCTAGCCAATCTTAAGG 
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GTCTACGGTCCCGACGGGAATCGAACCCGCGATCTTCGCCGTGACAGGGCGACGTGATAA 
GTCTACGGTCCCGACGGGAATCGAACCCGCGATCTTCGCCGTGACAGGGCGACGTGATAA 
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GTCTACGGTCCCGACGGGAATCGAACCCGCGATCTTCGCCGTGACAGGGCGACGTGATAA 

CACC 

CACC-- --- 

ATA- ATAATTCCAATAAAAA- — AAGGCTAACCAAAGTTAGTC 

ATA-ATAATTCCAATAAAAA AAGGCTAACCAAAGTTAGTC 
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CCGCTACACTACGGGACCTATGGGAGTTAACGG3ATCGAACCGCTGACCCTCTGCTTGTA 
CCGCTACACTACGGGACCTATGGGAGTTAACGGGATCGAACCGCTGACCCTCTGCTTGTA 
CCGCTACACTACGGGACCTATG3GAGTTAA.CGGGATCGAR.CCGCTGACCCTCTGCTTGTA 
-CGCT TCTATGGGAGTTAACGGGATCGAACCGCTGACCCTCTGCTTGTA 

TCCCTTTA TCTACTCCGCCAGTAGGACTCGAACCTACGACATCATGATTAAC 

TCCCTTTA TCTACTCCGCCAGTAGGACTCGAACCTACGACATCATGATTAAC 
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AGGCAGATGCT-CTCCCAGCTGAGCTAAACTCCCTTT- -GCTAAGCGACTACCTTATCTC 
AGGCAGATGCT-CTCCCAGCTGAGCTAAACTCCCTTT--GCrAAGCGACTACCTTATCrC 
AGGCAGATGCT - CTCCCAGCTGAGCTAAACTCCCTTT - - GCTAAGCGACTACCTTATCTC 
AGGCAGATGCT-CTCCCAGCTGAGCTAAACTCCCTTT- -GCTAAGCGACTACCTTATCTC 
AGGCAGATGCT-CTCCCAGCTGAGCTAAACTCCCTTT- -GCTAAGCGACTACCTTATCTC 
AGTCATGCGCTACTACCAACTGAGCTATGGCGGATTATAGCTAAGCGACTACCTTATCTC 
AGTCATGCGCTACTACCAACTGAGCTATGGCGGATTATAGCTAAGCGACTACCTTATCTC 
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ACAGGGGGCAACCCCCAACTACTTCC 
ACAGGGGGCAACCCCCAACTACTTCCGGCGTTCTAGGGCTTAACTTCTGTGTTCGGCATG 
ACAGGGGGCAACCCCCAACTACTTCCGGCGTTCTAGGGCTTAACTTCTGTGTTCGGCATG 

ACAGGGGGCAACCCCCAACTACTTCCGGCGTTCTAGGGCTTAACTTCTGTGTTCGGCATG 



ACAGGGGGCAACCCCCAACTACT 
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AGAACAGGTGTATCTCCTAGGCAATTATCACTTAACTATTGAGCCTTATTCACTCAAAAT 
AGAACAGGTGTATCTCCTAGGCAATTATCACTTAACTATTGAGCCTTATTCACTCAAAAT 
AGAACAGGTGTATCTCCTAGGCAATTATCACTTAACTATTGAGCCTTATTCACTCAAAAT 
AGAACAGGTGTATCTCCTAGGCAATTATCACTTAACTATTGAGCCTTATTCACTCAAAAT 
AGAACAGGTGTATCTCCTAGGCAATTATCACTTAACTATTGAGCCTTATTCACTCAAAAT 
AGAACAGGTGTATCTCCTAGGCAATTATCACTTAACTATTGAGCCTTATTCACTCAAAAT 
AGAACAGGTGTATCTCCTAGGCAATTATCACTTAACTATTGAGCCTTATTCACTCAAAAT 



12023 
12024 
12019 
12021 
12020 
12018 
12022 



TGAATATCTATAGTCTAACAAGiAAACCGTAACGTTGTCAATATCrCTTTTTGGATAAGTC 

TGAATATCTATAGTCTAACAAGAAACCGTAACGTTGTCAATATCTCTTTTTGGATAAGTC 

TGAATATCTATAGTCTAACAAGAAACCGTAACGTTGTCAATATCTCTTTTTGGATAAGTC 
TGAATATCTATAGTCTAACAAGAAACCGTAACGTTGTCAATATCTCTTTTTGGATAAGTC 
TGAATATCTATAGTCTAACAAGAAACCGTAACGTTGTCAATATCTCTTTTTGGATAAGTC 
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CTCGAGCTATTAGTATTAGTCCGCTAAATGTGTCACCACAATTACACTCCTAACCTATCT 
CTCGAGCTATTAGTATTAGTCCGCTAAATGTGTCACCACAATTACACTCCTAACCTATCT 
CTCGAGCTATTAGTATTAGTCCGCTAAATGTGTCACCACAATTACACTCCTAACCTATCT 
CTCGAGCTATTAGTATTAGTCCGCTAAATGTGTCACCACAATTACACTCCTAACCTATCT 
CTCGAGCTATTAGTATTAGTCCGCTAAATGTGTCACCACAATTACACTCCTAACCTATCT 
CTCGAGCTATTAGTATTAGTCCGCTAAATGTGTCACCACAATTACACTCCTAACCTATCT 
CTCGAGCTATTAGTATTAGTCCGCTAAATGTC-TCACCACAATTACACTCCTAACCTATCT 
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ACCTGATCATCTCTCAGGGCTCTTACTGATATAAAATCATGGGAAATCTCATCTTGAGGT 
ACCTGATCATCTCTCAGGGCTCTTACTGATATAAAATCATGGGAAATCTCATCTTGAGGT 
ACCTGATCATCTCT^GGGCTCTTACTGATATAAAATCATGGGAAATCTCATCTTGAGGT 
ACCTGATCATCTCTCAGGGCTCTTACTGATATAAAATCATGGGAAATCTCATCTTGAGGT 
ACCTGATCATCTCTCAGGGCTCTTACTGATATAAAATCATGGGAAATCTCATCTTGAGGT 
ACCTGATCATCTCTCAGGGCTCTTACTGATATAAAATCATGGGAAATCTCATCTTGAGGT 
ACCTGATCATCTCTCAGG3CTCTTACTGATATAAAATCATGGGAAATCTCATCTTGAGGT 
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GGGCTTCGCA.CTTAGATGCTTTCAGCGCTTATCCCTTCCCTACATAGCTACCCAGCGATG 
GGGCTTCGCACTTAGATGCTTTCKGCX3CTTATCCCTTCCCTACATAGCTACCCAGCGATG 
GGGCTTCGCaCTTAGATGCTTTCAGCKCTTATCCCTTCCCTACATAGCTACCCAGCGATG 
GGGCTTCGCACTTAGATGCTTTC^GCGCTTATCCCTTCCCTACATAGCTACCCAGCGATG 
GGGCTTCGCACTTAGATGCTTTCAGCGCTTATCCCTTCCCTACATAGCTACCCAGCGATG 
GGGCTTCGCIACTTAGATGCTTTCAiSGGCTTATCCCTrCCCTACATAGCTACCCAGCGATG 
GGGCTTCGCACTTAGATGCTTTCAGCGCTTATC 
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CCTTTGGCAAGACAACTGGTACACCAGCGGTAAGTCCACTCTGGTCCTCTCGTACTAGGA 

CCTTTGGCAAGACAACTGGTACACCAGCGGTAAGTCCACTCTGGTCCTCTCGTACTAGGA 
CCTTTGGCAAGACAACTGGTACACCAGCGGTAAGTCCACTCTGGTCCTCTCGTACTAGGA 
CCTTTGGCAAGACAACTGGTACACCAGCGGTAAGTCCACTCTGGTCCTCTCGTACTAGGA 
CCTTTGGCAAGACAACTGGTACACCAGCGGTAAGTCCACTCTGGTCCTCTCGTACTAGGA 
CCTTTGGCAAGACAACTGGTACACCAGCGGTAAGTCCACTCTGGTCCTCTCGTACTAGGA 
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GCAGATCCTCTCAAATTTCCrACGCCCGCGACGGATAGGGACCGAACrGTCTCa.CGACGr 
GCAGATCCTCTCAAATTTCCTACGCCCGCGACGGATAGGGACCGAACTGTCTCACGACGT 
GCAGATCCTCTCAAATTTCCTACGCCCGCGACGGATAGGGACCGAACTGTCTCACGACGT 
GCAGATCCTCTCAAATTTCCTACGCCCGCGACGGATAGGGACCGAACTGTCTCACGACGT 
GCAGATCCTCTCAAATTTCCTACGCCCGCGACGGATAGGGACCGAACTGTCTCACGACGT 
GCAGATCCTCTCAAATTTCCTACGCCCGCGACGGATAGGGACCGAACTGTCTCACGACGT 
GCAGATCCTCTCAAATTTCCTACGCCCGCGACGGATAGGGACCGAACTGTCTCACGACGT 
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TCTGAACCCAGCTCGCGTGCCGCTTTAATGGGCGAACAGCCCAACCCTTGGGACCGACTA 
TCTGAACCCAGCTCGCGTGCCGCTTTAATGGGCGAACAGCCCAACCCTTGGGACaaCrEa 
TCTGAACCCAGCTCGCGTGCCGCTTTAATGGGCGAACAGCCCAACCCTTGGGACCGACTA 
TCTGAACCCAGCTCGCGTGCCGCTTTAATGGGCGAACAGCCCAA.CCCTTGGGACCGACTA 
TCTGAACCCAGCTCGCGTGCCGCTTTAATGGGCGAACAGCCCAACCCTTGGGACCGACTA 
TCTGAACCCAGCTCGCGTGCCX3CrTTAATGGGCGAACAGCCCAACCCTTGGGACCX3ACrR 
TCTGAACCCAGCTCGCGTGCCGCTTTAATGGGCGAACAGCCC!AACCCTTGGGACCGACTA 
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CAGCCCCAGC3ATGCGACGAGCCGACATCGAGGTGCCAAACCTCCCCGTCGATGTGAACTC 
CAGCCCCAGGATGCGACGAGCCGACATCGAGGTGCCAAACCTCCCCGTCGATGTGAACTC 
CAGCCCCAGGATGCGACGAGCCGACATCGAGGTGCCAAACCTCCCCGTCGATGTGAACTC 
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TTGGGGGAGATAAGCCTGTTATCCCCAGGGTAGCTTTTATCCGTTGAGCGATGGCCCTTC 
TTGGGGGAGATAAGCCTGTTATCCCCAGGGTAGCTTTTATCCGTTGAGCGATGGCCCTTC 
TTGGGGGAGATAAGCCTGTTATCCCCAGGGTAGCTTTTATCCGTTGAGCGATGGCCCTTC 
TTGGGGGAGATAAGCCTGTTATCCCCAGGGTAGCTTTTATCCGTTGAGCGATGGCCCTTC 
TTGGGGGAGATARGCCTGTTATCCCCAGGGTAGCTTTTATCCGTTGAGCGATGGCCCTTC 
TTGGGGGAGATAAGCCTGTTATCCCCAGGGTAGCTTTTATCCGTTGAGCGATGGCCCTTC 
TTGGGGGAGATAAGCCTGTTATCCCCAGGGTAGCTTTTATCCGTTGAGCGATGGCCCTTC 
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CATACGGAACCACCGGATCACTAAGCCCGACTTTCGTCCCTGCTCGAGTTGTAGCTCTCG 
CATACGGAACCACCGGATCACTAAGCCCGACTTTCGTCCCTGCTCGAGTTGTAGCTCTCG 
CATACGGAACCACCGGATCACTAAGCCCGACTTTCGTCCCTGCTCGAGTTGTAGCTCTCG 

CATACGGAACCACCGGATCACTAAGCCCGACTTTCGTCCCTGCTCGAGTTGTAGCTCTCG 
CATACGGAACCACCGGATCACTAAGCCCGACTTTCGTCCCTGCTCGAGTTGTAGCTCTCG 
CATACGGAACCACCGGATCACTAAGCCCGACTTTCGTCCCTGCTCGAGTTGTAGCTCTCG 
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CAGTCAAGCTCCCTTATACCTTTACACTCTACGACTGATTTCCAACCAGTCTGAGGGAAC 
CAGTCAAGCTCCCTTATACCTTTA(^CTCTACGACTGATTTCCAACCAGTCTGAGGGAAC 
CAGTCAAGCTCCCTTATACCTTTACACTCTACGACTGATTTCCAACCAGTCTGAGGGARC 
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CAGTCaAGCTCCCTTATACCTTTACACTCTACCJACTGATTTCCAACCAGTCTGAGGQAAC 
CAGTCAAGCTCCCTTATACCTTTAC^CTCTACX3ACTGATTTCCAACCAGTCTGAGGGAAC 
CAGTC^GCTCCCTTATACCTTTACACTCTACGACTGATTTCCAACCAGTCTGAGGGAAC 
CAGTCAAGCTCCCTTATACCTTTACACTCTACGACTGATTTCCAACCAGTCTGAGGGAAC 
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CTTTGGGCGCCTCCGTTACCTTTTAGGAGGCGACCGCCCCAGTCAAACTGCCCGTCAGAC 
CTTTGGGCGCCTCCGTTACCTTTTAGGAGGCGACCGCCCCAGTCAAACTGCCCGTCAGAC 
CTTTGGGCGCCTCCGTTACCTTTTAGGAGGCGACCGCCCCAGTCAAACTGCCCGTCAGAC 
CTTTGGGCGCCTCCGTTACCTTTTAGGAGGCGACCGCCCCAGTCAAACTGCCCGTCAGAC 
CTTTGGGCGCCTCCGTTACCTTTTAGGAGGCGACCGCCCCAGTCAAACTGCCCGTCAGAC 
CTTTGGGCGCCTCCGTTACCrrTTAGGAGGCGACCGCCCCAHTCAAACTGCCCGTCAGAC 
CTTTGGGCGCCTCCGTTACCTTTTAGGAGGCGACCGCCCCAGTCAAACTGCCCGTCAGAC 
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ACTGTCTCCGATAGGGATTGCCTATCTGGGTTAGAGTAGCCATAACACAAGGGTAGTATC 
ACTGTCTCCGATAGGGATTGCCTATCTGGGTTAGAGTAGCCATAACACAAGGGTAGTATC 
ACTGTCTCCGATAGGGATTGCCTATCTGGGTTAGAGTAGCCATAACACAAGGGTAGTATC 
ACTGTCTCCGATAGGGATTGCCTATCTGGGTTAGAGTAGCCATAACACAAGGGTAGTATC 
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CCAACAACGCCTCAAACGAAAC1 
CCAACAACGCCTCAAACGAAACTGGCGTCCCGTTATCATAGGCTCCTACCTATCCTGTAC 
CCAACAACGCCTCAAACGAAACTGGCGTCCCGTTATCATAGGCTCCTACCTATCCTGTAC 
CCAACAACGCCTCAAACGAAACTGGCGTCCCGTTATCATAGGCTCCTACCTATCCTGTAC 
CCAACAACGCCTCAAACGAAACTGGCGTCCOGTTATCATAGGCTCCTACCTATCCTGTAC 
CCAACAACGCCTCAAACGAAACTGGCGTCCCGTTATCATAGGCTCCTACCTATCCTGTAC 
CCAAGAACGCCTCAAACGAAACTGGCGTCCCGTTATCATAGGCTCCTACCTATCCTGTAC 
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ATGTGGTACAGATACTCAATATCAAACTGCAGTAAAGCTCCaTGGGGTCl 
ATGTGGTACAGATACTCAATATCAAACTGCAGTAAAGCTCCATG 
ATGTGGTAC^GATACTCAATATCIAAACTGCAGTAAAGCTCCATGGGGTCTTTCCGTCCTG 
ATGTGGTACAGATACTCAATA 

ATGTGGTACAGATACTCAATATCAAACTGCAGTAAAGCTCCATG 
ATGTGGTACAGATACTCAATATCAAACTGCAGTAAAGCTCCATGGGGTCTTTCCGTCCTG 
ATGTGGTACAGATACTCAATATCAAACTGCAGTAAAGCTCCATGGGGTCTTTCCGTCCTG 
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TCGCGGGTAACCTGGATCTTCACAGGTACTAAAATTTCACCGAGTCTCTCGTTGAGACAG 
TCGCGGGTAACCTGCATCTTCACAGGTACTAAAATTTCACCGAGTCTCTCGTTGAGACAG 
TCGCGGGTAACCTGCATCTTCACAGGTACTAAAATTTCACCGAGTCTCTCGTTGAGACAG 
TCGCGGGTAACCTGCATCTTCACAGGTACTAAAATTTCACCGAGTCTCTCGTTGAGACAG 
TCGCGGGTAACCTGCATCTTCACAGGTACTAAAATTTCACCGAGTCTCTCGTTGAGACAG 
TCGCGGGTAACCTGCATCTTCACAGGTACTAAAATTTCACCGAGTCTCTCGTTGAGACAG 
TCGCGGGTAACCTGCaTCTTCACaGGTACTAAAATTrCACCGAGTCTCTCGTTGAGACAG 



12023 
12024 
12019 
12021 
12020 
12018 
12022 



TGCCCAAATCATTACGCCTTTCGTGCGGGTCGGAACTTACCCGACAAGGAATTTCGCTAC 
TGCCCAAATCATTACGCCTTTCGTGCGGGTCGGAACTTACCCGACAAGGAATTTCGCTAC 
TGCCCAAATCATTACGCCTTTCGTGCGGGTCGGAACTTACCCGACAAGGAATTTCGCTAC 

TGCCCAAATCATTACGCCTTTCGTGCGG3TCGGAACTTACCCGACAAGGAATTTCGCTAC 
TGCCCAAATCATTACGCCTTTCGTGCGGGTCGGAACTTACCCGACAAGGAATTTCGCTAC 
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CTTAGGACCGTTATAGTTACGGCCGCC3TTTACTGGGGCTTCAATTCATACCTTCGCTTA 
CTTAGGACCGTTATAGTTACGGCCX3CCGTTTACTGGGGCTTCAATTCATACCTTCGCTTA 
CTTAGGACCGTTATAGTTACGGCCGCCGTTTACTGGGGCTTCAATTCATACCTTCGCTTA 
CrTAGGACCGTTATAGTTAOMCCGCOGTTTACTOGGGCTTCSUlTTCATACCTTCGCTTA 
CTTAGGACCGTTATAGTTACX3GCCGCCGTTTACTGGGGCTTCAATTCATACCTTCGCTTA 
CTTAGGACCGTTATAGTTACGGCCGCCGTTTACTGGGGCTTCAATTCATACCTTCGCTTA 
CTTAGGACCGTTATAGTTACGGCCGCCGTTTACTGGGGCTTCAATTCATACCTTCGCTTA 
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CGCTAAGcaCTCCTCTTAACCTTCCAGCACCGGGCAGGCGTCACCCCCTATACRTCATCT 
CGCTAAGCACTCCTCTTAACCTTCCaGCACCX3GGCAGGCGTCACCCCCTATACATCaTCT 
CGCTAaGCACTCCTCTTA&CCTTCCAGCaCCmSCaGGCGTCACCCCCTATACArCSiTCT 
CGCTAAGCACTCCTCTTAACCTTCCaGCACaSGGCAGGCGTCACCCCCTATACATCATCT 
CGCTAAGCACTCCTCTIAACCTTCCAGCACCGGGCAGGCGTCACCCCCTATACArcaTCT 
CGCTAAGCACTCCTCTTAACCTTCCAGCACCGGGCAGGCGTCACCCCCTATACATCATCT 
CGCTAAGCACTCCTCTTAA.CCTTCCAGCACCGGC-CAGGCGTCACCCCCTATACATCATCT 
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TACGATTTAGCAGAGAGCTGTGTTTTTGATAAACAGTTGCTTGGGCCTATTCACTGCGGC 

TACGATTTAGCAGAGAGCTGTGTTTTTGATAZiACAGTTGCTTGGGCCTATTCACTGCGGC 
TACGATTTAGCAGAGAGCTGTGTTTTTGATAAACAGTTGCTTGGGCCTATTCACTGCGGC 
TACGATTTAGCAGAGAGCTGTGTTTTTGATAAACAGTTGCTTGGGCCTATTCACTGCGGC 
TACGATTTAGCAGAGAGCTGTGTTTTTGATAAACAGTTGCTTGGGCCTATTCACTGCGGC 
TACGATTTAGCAGAGAGCTGTGTTTTTGATAAACAGTTGCTTGGGCCTATTCACTGCGGC 
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^.TTTTGCCGAGTTCCTTM. 
TGATCTAAAATCAGCGCCCCTTCTCCCGAAGTTACGGGGCCATTTTGCCGAGTTCCTTAA 

TGATCTAAAATCAGCGCCCCTTCTCCCGAAGTTACGGGGCCATTTTGCCGAGTTCCTTAA 
TGATCTAAaATCAGCGCCCCTTCTCCCGAAGTTACGGGGCCATTTTGCCGAGTTCCTTAA 
TGATCTAAAATCAGCGCCCCTTCTCCCGAAGTTACGGGGCCATTTTGCCGAGTTCCTTAA. 
TGATCrAAAATCAGCGCCCCTTCTCCCGAAGTTACGGGGCCATTTTGCCGAGTTCCTTAa 
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CGAGAGTTCTCTCGCTCACCTGAGGCTACTCGCCTCGACTACCTGTGTCGGT1 
CGAGAGTTCTCTCGCTCACCTGAGGCTACTCGCCTCGACTACCTGTGTCGGTTTGCGGTA 
CGAGAGTTCTCTCGCTCIACX^IGAGGCTACTCGCCTCGACTACCTGTGTCGGTTTGCXSGTA 
CGAGAGTTCTCTCGCTCACCTGAGGCTACTGGCCTCGACTACCTGTGTCGGTTTGCGGTA 
CGAGAGTTCTCTCGCTCACMTGAGGCTACTCGCCTCGACTACCTGTGTCGGTTTGCGGTA 
CGAGAGTTCTCTCGCTCACCTGAGGCTACTCGCCTCGACTACCTGTGTCGGTTTGCGGTA 
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CGGGTAGAGTATATGTATCGCTAGAAGCTTTTCTTGGCAGTGTGACATCACTAACTTCGC 
CGGGTAGAGTATATGTATCGCTAGAAGCTTTTCTTGGCAGTGTGACATCACTAACTTCGC 
CGGGTAGAGTATATGTATCGCTAGAAGCTTTTCTTGGCAGTGTGACATCACTAACTTCGC 
CGGGTAGAGTATATGTATCGCTAGAAGCTTTTCTTGGCAGTGTGACATCACTAACTTCGC 
CGGGTAGAGTATATGTATCGCTAGAAGCTTTTCTTGGCAGTGTGACATCACTAACTTCGC 
CGGGTAGAGTATATGTATCGCTAGAAGCTTTTCTTGGCAGTGTGACATCACTAACTTCGC 
CGGGTAGAGTATATGTATCGCTAGAAGCTTTTCTTGGCAGTGTGACATCACTAACTTCGC 
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TACTAAACTTCGCTCCTCGTCACAGCTCAATGTTAAAGATATAAGCATTTGACTCATATC 
TACTAAACTTCGCTCCTCGTCACAGCTCAATGTTAAAGATATAAGCATTTGACTCATATC 
TACTAAACTTCGCTCCTCGTCACAGCTCAATGTTAAAGATATAAGCATTTGACTCATATC 
TACTAAACTTCGCTCCTCGTCACAGCTCAATGTTAAAGATATAAGCATTTGACTCATATC 
TACTAAACTTCGCTCCTCGTCACAGCTCAATGTTAAAGATATAAGCATTTGACTCATATC 
TACTAAACTTCGCTCCTCGTCACAGCTCAATGTTAAAGATATARGCATTTGACTCRTATC 
TACTAAACTTCGCTCCTCGTCACAGCrCAATGTTAAAGATATAaGCATTTGACTCATATC 
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ACACCTCACTGTTTGACCAGACACTTCCAATCGTCTGGTTTAGTTAGCCTACTGCGTCCC 
ACACCTCflCTGTTTGACCAGACACTTCCAATCGTCTGGrrrAGTTAGCCTACTGCGTCCC 
ACACCTCACTGTTTGACCAGACACTTCCAATCGTCTGGTTTAGTTAGCCTACTGCGTCCC 
ACACCTCACTGTTTGACCAGACACTTCCAATCGTCTGGTTTAGTTAGCCTACTGCGTCCC 
ACACCTCACTGTTTGACCAGACACTTC'CAATCGTCTGGTTTAGTTAGCCTACTGCGTCCC 
ACACCTCACTGTTTGACCAGACACTTCCARTCGTCTGGTTTAGTTAGCCTACTGCGTCCC 
ACACCTCACTGTTTGACCAGACACTTCCAATCGTCTGGTTTAGTTAGCCTACTGCGTCCC 
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TCCATCACTATATACTCTAGTACAGGAA.TATCAACCTGTTGTCCATCGGATACACCTTTC 
TCCATCACTATATACTCTAGTACAGGAATATCAACCTGTTGTCCATCGGATACACCTTTC 
TCCATCACTATATACTCTAGTACAGGAATATCftACCTGTTGTCCATCGGATACACCTTTC 
TCCATCACTATATACTCTAGTACaGGAATATCAACCTGTTGTCCATCGGATACACCTTTC 
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TCCATCACTATATACTCTAGTACAGGAATATCAACCTGTTGTCCATCGG&TACA.CCTTTC 
TCCATCACTATATACTCTAGTACAGGAATATCAACCTGTTGTCCATCGGATACACCTTTC 
TCCATCACTATATACTCTAGTACAGGAATATCAACCTGTTGTCCATCGGATACACCTTTC 
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GGTCTCTCCTTAGGTCCCGACTA8 
GGTCTCTCCTTAGGTCCCGACTAACCCAGGGCGGACGAGCCTTCCCCTGGAAACCTTAGT 
GGTCTCTCCTTAGGTCCCGACTAACCCAGGGCGGACGAGCCTTCCCCTGGAAACCTTAGT 

GGTCTCTCCTTAGGTCCCGACTAACCCAGGGCGGACGAGCCTTCCCCTGGAAACCTTAGT 
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CTTACGGTGGACAGGATTCTCACCTGTCTTGCGCTACTCATACCGGCATTCrCACTTCTA 
CTTACGGTGGACAGGATTCTCACCTGTCTTGCC-CTACTCATACCGGCATTCTCACTTCTA 
CTTACGGTGGACAGGATTCTCACCTGTCTTGCGCTACTCATACCGGCATTCTCACTTCTA 
CTTACGGTGGACAGGATTCTCACCTGTCTTGCGCTACTCATACCGGCATTCTCACTTCTA 
CTTACGGTGGACAGGATTCTCACCTGTCTTGCGCTACTCaTACCGGCaTTCTCACTTCTA 
CTTACGGTGGACAGGATTCTCACCTGTCTTGCGCTACTCATACCGGCATTCTCACTTCTA 
CTTACGGTGGACAGGATTCTCACCTGTCTTGCGCTACTCATACCGGCATTCTCACTTCTA 
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TGCGTTCCAGCGCTCCTCACGGTACACCTTCTTCACACATAGAACGCTCTCCTACCATGA 
TGCGTTCCAGCGCTCCTCACGGTACACCTTCTTCACACATAGAACGCTCTCCTACCATGA 
TGCGTTCCAGCGCTCCTCACGGTACACCTTCTTCACACATAGAACGCTCTCCTACCATGA 
TGCGTTCCAGCGCTCCTCACGGTACACCTTCTTCACACATAGAACGCTCTCCTACCATGA 
TGCGTTCCAGCGCTCCTCACGGTACACCTTCTTCACACATAGAACGCTCTCCTACCATGA 
TGCGTTCCAGCGCTCCTCACGGTACACCTTCTTCACACATAGAACGCTCTCCTACCATGA 
TGCGTTCCAGCGCTCCTCACGGTACACCTTCTTCACACATAGAACGCTCTCCTACCATGA 
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CACTTTTGTGTCATCCACAGCTTCGGTAATATGTTTTAGCCCCGGTACATTTTCGGCGCA 
CACTTTTGTGTCATCC0>CAGCTTCGGTAfi.TATGTTT7AGCCCCGGTACATTTTCGGCGCA 
CACTTTTGTGTCSVTCCACftGCTTCGGTAATA'IGTTTTAGCCCCGGTACATTTTCGGCGCA 
CACTTTTGTGTCATCCACAGCTTCGGTAATATGTTTTAGCCCCGGTACATTTTCGGCGCA 
CACTTTTGTGTCATCCACAGCTTCGGTAATATGTTTTAGCCCCGGTACATTTTCGGCGCA 
CACTTTTGTGTCATCCACAGCTTCGGTAATATGTTTTAGCCCCGGTACATTTTCGGCGCA 
CACTTTTGTGTCATCCACAGCTTCGGTAATATGTTTTAGCCCCGGTACATTTTCGGCGCA 
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GGGTCACTCGACTAGTGAGCTATTACGCACTCTTTGAATGAATAGCTGCTTCTAAGCTAA 
GGGTCACTCGACTAGTGAGCTATTACGCACTCTTTGAATGAATAGCTGCTTCTAAGCTAA 
GGGTCACTCGACTAGTGAGCTATTACGCACTCTTTGAATGAATAGCTGCTTCTAAGCTAA 
GGGTCACTCGACTAGTGAGCTATTACGCACTCTTTGAATGAATAGCTGCTTCTAAGCTAA 
GGGTCACTCGACTAGTGAGCTATTACGCACTCTTTGAATGAATAGCTGCTTCTAAGCTAA 
GGGTCACTCGACTAGTGAGCTATTACGCACTCTTTGAATGAATAGCTGCTTCTAAGCTAA 
GGGTCACTCGACTAGTGAGCTATTACGCACTCTTTGAATGAATAGCTGCTTCTAAGCTAA 
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3ATCCTTTTCCACTTAACATATATTTTGGGACCTT 
CATCCTAGTTGTCTGTGCAACCCCACATCCTTTTCCACTTAACATATATTTTGGGACCTT 
CATCCTAGTTGTCTGTGCAACCCCACATCCTTTTCCACTTAACATATATTTTGGGACCTT 
CATCCTAGTTGTCTGTGCAACCCCACATCCTTTTCCACTTAACATATATTTTGGGACCTT 
CATCCTAGTTGTCTGTGCAACCCCACATCCTTTTCCACTTAACATATATTTTGGGACCTT 
CATCCTAGTTGTCTGTGCAACCCCACATCCTTTTCCACTTAACATATATTTTGGGACCTT 
CATCCTTTTCCACTTAACATATATTTTGGGACCTT 
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AGCTGGTGGTCTGGGCTGTTTCCCTTTCGACTACGGATCTTAGCACTCGCAGTCTGACTG 
AGCTGGTGGTCTGGGCTGTTTCCCTTTCGACTACGGATCTTAGCACTCGCAGTCTGACTG 
AGCTGGTGGTCTGGGCTGTTTCCCTTTCGACTA^^ 

AGCTGGTGGTCTGGGCTGTTTCCCTTTCGACTACGGATCTTAGCACTCGCAGTCTGACTG 
AGCTGGTGGTCTGGGCTGTTTCCCTTTCGACTACGGATCTTAGCACTCGCAGTCTGACTG 
AGCTGGTGGTCTGGGCTGTTTCCCTTTCGACTACGGATCTTAGCACTCGCAGTCTGACTG 
AGCTGGTGGTCTGGGCTGTTTCCCTTTCGACTACGGATCTTAGCACTCGCAGTCTGACTG 



WO 02/34771 



PCT/GB01/04789 



12023 
12024 
12019 
12021 
12020 
12018 
12022 



CCGATTATATCTCGTTGGCATTCGGAGTT-ATCTC3AC3ATTGGTAATCCGGGATGGACCCC 
CCGATTATATCTCGTTGGCATTCGGAGTTTATCTGAGATTGGTAATCCGGGATGGACCCC 
CCGATTATATCTCGTTGGCATTCGGAGTTTATCTGAGATTGGTAATCCGGGATGGACCCC 
CCGATTATATCTCGTTGGCATTCGGAGTTTATCTGAGATTGGTAATCCGGGATGGACCCC 
CCGATTATATCTCGTTGGCATTCGGAGTTTATCTGAGATTGGTAATCCGGGATGGACCCC 
CCGATTATATCTCGTTGGCATTCGGAGTTTATCTGAGATTGGTAATCCGGGATGGACCCC 
CCGATTATATCTCGTTGGCA1 I 1 T - ^rGAGATTGGTAATCCGGGATGGACCCC 
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TCACCCAAACAGTGCTCTACCTCCAAGAGACTTAACATCGACGCTAGCCCTAAAGCTATT 
TCACCCAAACAGTGCTCTACCTCCAAGAGACTTAACATCGACGCTAGCCCTAAAGCTATT 
TCACCCAAACAGTGCTCTACCTCCABGAGACTTAACATCGACGCTAGCCCTAAAGCTATT 
TCACCCAAACAGTGCTCTACCTCCAAGAGACTTAACATCGACGCTAGCCCTAAAGCTATT 
TCACCCAAACAGTGCTCTACCTCCAAGAGACTTAACATCGACGCTAGCCCTAAAGCTATT 
TCACCCAAACAGTGCTCTACCTCCAAGAGACTTAACATCGACGCTAGCCCTAAAGCTATT 
TCACCCAAACAGTGCTCTACCTCCAAGAGACTTAACATCGACGCTAGCCCTAAAGCTATT 
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TCGGAGAGAACCAGCTATCTCCAAGTTCGTTTGGAATTTCTCCGCTACCCACAAGTCATC 
TCGGAGAGAACCAGCTATCTCCAAGTTCGTTTGGAATTTCTCCGCTACCCACAAGTCATC 
TCGGAGAGAACCAGCTATCTCCAAGT7CGTTTGGAATTTCTCCGCTACCCACAAGTCATC 
TCGGAGAGAACCAGCTATCTCCAAGTTCGTTTGGAATTTCTCCGCTACCCACAAGTCATC 
TCGGAGAGAACCAGCTATCTCCAAGTTCGTTTGGAATTTCTCCGCTACCCACAAGTCATC 
TCGGAGAGAACCAGCTATCTCCAAGTTCGTTTGGAATTTCTCCGCTACCCACAAGTCATC 
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CAAGCACTTTTCAACGTGCCCTGGTTCGGTCCTCCAGTGAGTTTTACCTCACCTTCAACC 
CAAGCACTTTTCAACGTGCCCTGGTTCGGTCCTCCAGTGAGTTTTACCTCACCTTCftACC 
CAAGCACTTTTCAACGTGCCCTGGTTCGGTCCTCCAGTGAGTTTTACCTCACCTTC3iACC 
CAAGCACT'ITTCAACGTGCCCTGGTTCGGTCCTCCAGTGAGTrTTACCTCACCTTCAACC 
CAAGCACTTTTCAACGTGCCCTGGTTCGGTCCTCCAGTGAGTTTTACCTCACCTTCAACC 
CAAGCACTTTTCAACGTGCCCTGGTTCGGTCCTCCAGTGAGTTTTACCTCACCTTCAACC 
rCCTCCAGTGAGTTTTACCTCACCTTCAACC 
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TGCTCATGGGTAGGTCACATGGTTTCGGGTCTACAACATGATACTATGACGCCCTATTAA 
TGCTCATGGGTAGGTCACATGGTTTCGGGTCTACAACATGATACTATGACGCCCTATTAA 
TGCTCATGGGTAGGTCACATGGTTTCGGGTCTACftACATGATACTATGACGCCCTATTAA 
TGCTCATGGGTAGGTCACATGGTTTCGGGTCTACAACATGATACTATGACGCCCTATTAA 
TGCTCATGGGTAGGTCACATGGTTTCGGGTCTACAACATGATACTATGACGCCCTATTAA 
TGCTCATGGGTAGGTCACATGGTTTCGGGTCTACAACATGATACTATGACGCCCTATTAA 
TGCTCATGGGTAGGTCACATGGTTTCGGGTCTACAACATGATACTATGACGCCCTATTAA 
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gactcggtttccgtacggctccgtctcttcaacttaacctcgcatcatatcgtaactcgc 
:tacggctccgtctcttcarcttaacctcgcatcatatcgtaactcgc 



:gcatcatatcgtaactcgc 
[tcaacttaacctcgcatcatatcgtaactcgc 
gactcggtttccctacggctccgtctcttcaacttaacctcgcatcatatcgtaactcgc 



12023 
12024 
12019 
12021 
12020 
12018 
12022 



cggttcattctacaaaaggcacgctctcacccattaacgggctcgaacttgttgtaggca 
cggttcattctacaaarggcacgctctcacccattaacgggctcgaacttgttgtaggca 
cggttcattctacaaaaggcacgctctcacccattaacgggctcgaacttgttgtaggca 
cggttcattctacaaaaggcacgctctcacccattaacgggctcgaacttgttgtaggca 
cggttcattctacaaaaggcacgctctcacccattaacgggctcgaacttgttgtaggca 
cggttcattctacaaaaggcacgctctcacccattaacgggctcgaacttgttgtaggca 
cggttcattctacaaaaggcacgctctcacccattaacgggctcgaacttgttgtaggca 
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cacggtttcaggttctatttcactcccctcccggggtgcttttcacctttccctcacggt 
cacggtttcaggttctatttcactcccctcccggggtgcttttcacctttccctcacggt 
cacggtttcaggttctatttcacfrckcctcccggggtgcttttcaccttrccctcacggt 
cacggtttcaggttctatttcactcccctcccggggtgcttttcacctttccctcacggt 

CaCGGTTTCAGGTTCTATTTCaCTCCCCTCCCGGGGTGCTTTTCACCTTTCCCTCACGGT 
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ACTGGTTCACTATCGGTCACTAGAGAGTATTTAGGGTTGGGAGATGGTCCTCCCAGATTC 
ACTGGTTCaCTATCGGTCACTAGAGAGTATTTAGGGTTGGGAGATGGTCCTCCCAGATTC 
ACTGGTTCACTATCGGTCACTAGAGAGTATTTAGGGTTGGGAGATGGTCCTCCCAGATTC 
ACTGGTTCACTATCGGTCACTAGAGAGTATTTAGGGTTGGGAGATGGTCCTCCCAGATTC 
ACTGGTTCACTATCGGTCACTAGAGAGTATTTAGGGTTGGGAGATGGTCCTCCCAGATTC 
ACTGGTTCACTATCGGTCACTAGAGAGTATTTAGGGTTGGGAGATGGTCCTCCCAGATTC 
ACTGGTTCACTATCGGTCACTAGAGAGTATTTAGGGTTGGGAGATGGTCCTCCCAGATTC 
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CGACGAGATTTCGCGTGTCTCGCCGTACTCAGGATACTGCTAAGGTTAATCTATCATTTT 
CGACGAGATTTCGCGTGTCrCGCCGTACTCAGGATACTGCTAAGGTTAATCTATCATTTT 
CGACGAGATTTCGCGTGTCTCGCCGTACTCAGGATACTGCTAAGGTTAATCTATCATTTT 
CGACGAGATTTCGCGTGTCTCGCCGTACTCAGGATACTGCTAAGGTTAATCTATCATTTT 
CGACGAGATTTCGCGTGTCTCGCCGTACTCAGGATACTGCTAAGGTTAATCTATCATTTT 
CGACGAGATTTCGCGTGTCTCGCCGTACTCAGGATACTGCTAAGGTTAATCTATCATTTT 
CGACGAGATTTCGCGTGTCTCGCCGTACTCAGGATACTGCTAAGGTTAATCTATCATTTT 
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AAATACGAGGCTGTTACTCTCTTTGGC^TACCTTCCCAGGTAATTCTTCTATAATGATTA 
AAATACGAGGCTGTTACTCTCTTTGGCTTACCTTCCCAGGTAATTCTTCTATAATGATTA 
AAATACGAGGCTGTTACTCTCTTTGGCTTACCTTCCCAGGTAATTCTTCTATAATGATTA 
AAATACGAGGCTGTTACTCTCTTTGGCTTACCTTCCCAGGTAATTCTTCTATAATGATTA 
AAATACGAGGCTGTTACTCTCTTTGGCTTACCTTCCCAGGTAATTCTTCTATAATGATTA 
AAATACGAGGCTGTTACTCTCTTTGGCTTACCTTCCCAGGTAATTCTTCTATAATGATTA 
AAATACGAGGCTGTTACTCTCTTTGGCTTACCTTCCCAGGTAATTCTTCTATAATGATTA 
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ATCCTATATCGCAGTCCTACAACCCCGAAGTGTAAACACTTCGGTTTGCCCTCCTGCCGT 
ATCCTATATCGCAGTCCTACMCCCCGAAGTGTAAACACTTCGGTTTGCCCTCCTGCCGT 
ATCCTATATCGCAaTCCTACAACCCCGAAGTGTAAACACTTCGGTTTGCCCTCCTGCCGT 
ATCCTATATCGCa.GTCCTACAACCCCGAAGTGTAAACACTTCGGTTTGCCCTCCTGCCGT 
ATCCTATATCGCAGTCCTACAACCCCGAAGTGTAAACACTTCGGTTTGCCCTCCTGCCGT 
ATCCTATATCGCAGTCCTACAACCCCGAAGTGTAAACACTTCGGTTTGCCCTCCTGCCGT 
ATCCTATATC 
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TTCGCTCGCCGCTACTAAGGCAATCGCTTTTGCTTTCTCTTCCTGCAGCTACTTAGATGT 
TTCGCTCGCCGCTACTAAGGCAATCGCTTTTGCTTTCTCTTCCTGCAGCTACTTAGATGT 
TTCGCTCGCCGCTACTAAGGCAATCGCTTTTGCTTTCTCTTCCTGCAGCTACTTAGATGT 
TTCGCTCGCCGCTACTAAGGCAATCGCTTTTGCTTTCTCTTCCTGCAGCTACTTAGATGT 
TTCGCTCGCCGCTACTAAGGCAATCGCTTTTGCTTTCTCTTCCTGCAGCTACTTAGATGT 
TTCGCTCGCCGCTACTAAGGCAATCGCTTTTGCTTTCTCTTCCTGCAGCTACTTAGATGT 
TTCGCTCGCCGCTACTAAGGCAATCGCTTTTGCTTTCTCTTCCTGCAGCTACTTAGATGT 
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^ATTAACT 

TTCAGTTCACTGCGTCTTCCTTCTCATATCCTTAACAGATATGGATACTAGTCATTAACT 
TTCAGTTCACTGCGTCTTCCTTCTCATATCCTTAACAGATATGGATACTAGTCATTAACT 



TTCAGTTCACTGCGTCTTCCTTCTCATATCCTTAACAGATATGGATACTAGTCATTAACT 
TTCAGTTCACTGCGTCTTCCTTCTCATATCCTTAACAGATATGGATACTAGTCATTAACT 
TTCAGTTCACTGCGTCTTCCTTCTCATATCCTTAACAGATATGGATACTAGTCATTAACT 
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AGTGGGTTCCCCCATTCGGACATCTCTGGATCAGCGCTTACTTACAGCTCCCCAftAGCAT 
AGTGGGTTCCCCCATTCGGACATCTCTGGATCAGCGCTTACTTACAGCTCCCCAAAGCAT 
AGTGGGTTCCCCCATTCGGACATCTCTGGATCAGCGCTTACTTACAGCTCCCCAAAGCAT 
AGTGGGTTCCCCCATTCGGACATCTCTGGATCAGCGCTTACTTACAGCTCCCCAAAGCAT 
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TTCGTCGTTAGTCACGTCCTTCTTCGGCTTCTAGTGCCAAGGCATCCACCGTGCGCCCTT 
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TTCGTCGTTAGTCACGTCCTTCTTCGGCTTCTAGTGCCAAGGCATCCACCGTGCGCCCTT 

TTCGTCGTTAGTCACGTCCTTCTTCG1GCTTCTAGTGCCAAGGCATCCACCGTGCGCCCTT 
TTCGTCGTTAGTCACGTCCTTCTTCGGCTTCTAGTGCCAAGGCATCCACCGTGCGCCCTT 
TTCGTCGTTAGTCACGTCCTTCTTCGGCTTCTAGTGCCAAGGCATCCACCGTGCGCCCTT 
TTCGTCGTTAGTCACGTC 
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ATTAACTTAACCTTATrAAC !i AG i ' < " 1 , a aAACTAGAAAACTCATTAAATATTCACA 
ATTAACTTAACCTTATTAACCTAGTTTCTTTAAAACTAGAAAACTCATTAAATATTCACA 
ATTAACTTAACCTTATTAA.CCTAGTTTCTTTAAAACTAGAAAACTCATTAAATATTCACA 
ATTAACTTftACCTTATTAACCTAGTTTCTTTAAAACTAGAAAACTCATTAAATATTCACA 
ATTAACTTAACCTTATTAACCTAGTTTCTTTA2\AACTAGAAAACTCATTAAATATTCACA 
ATTAACTTAACCTTATTAA.CCTAGTTTCTTTAAAACTAGAAAACTCATTAAATATTCACA 
ATTAACTTAACCTTATTAACCTAGTTTCTTTAZ^ACTAGAAAACTCATTAAATATTCACA 
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GCGTTTTCGGTTTATTTTCTTGTTACTTTCTACAATCTATTTCTAGATCGTGGAATTTGA 
GCGTTTTCGGTTTATTTTCTIGTTACTTTCTACAATCTATTTCTAGATCGTGGAATTTGA 
GCGTTTTCGGTTTATTTTCTTGTTACTTTCTACAATCTATTTCTAGATCGTGGAATTTGA 
GCGTTTTCGGTTTATTTTCTTGTTACTTTCTACAATCTATTTCTAGATCGTGGAATTTGA 
GCGTTTTCGGTTTATTTTCTTGTTACTTTCTACBATCTATTTCTAGATCGTGGAATTTGA 
GCGTTTTCGGTTTATTTTCTTGTTACTTTCTACAATCTATTTCTAGATCGTGGAATTTGA 
rACTTTCTACAATCTATTTCTAGATCGTGGAATTTGA 
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TATAGATATTCAATTTTCAATGAACAATTTGAACCTTTCGATTCAATGGAGCCTAGCGGG 
TATAGATATTCAATTTTCAATGAS.CAATrrGAACCTTTCGATTCAATGGAGCCTAGCGGG 
TATAGATATTCAATTTTCAATGAACAATTTGAACCTTTCGATTCAATGGAGCCTAGCGGG 
TATAGATATTCAATTTTCAATGAACAATTrGAACCTTTCGATTCAATGGAGCCTAGCGGG 
TATAGATATTCAATTTTCMTGAACAATTTGAACCTTTCGATTCAATGGAGCCTAGOSGG 
TATAGATATTCAATTTTCAATGAACAATTTGAACCTTTCGATTCAATGGAGCCTAGCGGG 
TATAGATATTCAATTTTCAATGAACAATTTGAACCTTTCGATTCAATGGAGCCTAGCGGG 
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ATCGAACCGCTGACCTCCTGCGTGCAAAGCAGGCGCTCTCCCAGCTGAGCTAAGGCCCCA 
ATCGA^CCGCTGACCTCCTGCGTGCAAAGCAGGCGCTCTCCCAGCTGAGCTAAGGCCCCA 
ATCGAACCGCTGACCTCCTGCGTGCAAAGCAGGCGCTCTCCCAGCTGAGCTAAGGCCCCA 
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CAAGACCTCTCAAAACTAAACAAGACGCAAATGGCAGGTTTCCTTATCCTTAGAAAGGAG 
CAAGACCTCTCAAAACTAAACAAGACGCAAATGGCAGGTTTCCTTATCCTTAGAAAGGAG 
CAAGACCTCTCAAAACTAAACAAGACGCAAATGGCAGGTTTCCTTATCCTTAGAAAGGAG 
CAAGACCTCTCAARACTAAACAAGACGCAAATGGCAGGTTTCCTTATCCTTAGAAAGGAG 
CAAGACCTCTCAAAACTAAACHAGACGCAAATGGCAGGTTTCCTTATCCTTAGAAAGGAG 
CAAGACCTCTCAAAACTAAACAAGACGCAAATGGCAGGTTTCCTTATCCTTAGAAAGGAG 
CAAGACCTCTCAAAACTAAACAAGACGCAAATGGCAGGTTTCCTTATCCTTAGAAAGGAG 
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GTGATCCAGCCGCACCTTCCGATACGGCTACCTTGTTACGACTTCACCCCAATCATCTAT 
GTGATCCAGCCGCACCTTCCGATACGGCTACCTTGTTACGACTTCACCCCAATCATCTAT 
GTGATCCAGCCGCACCTTCCGATACGGCTACCTTGTTACGACTTCACCCCAATCATCTAT 
GTGATCCAGCCGCACCTTCCGATACGGCTACCTTGTTACGACTTCACCCCAATCATCTAT 
GTGATCCAGCCGCACCTTCCGATACGGCTACCTTGTTACGACTTCACCCCAATCATCTAT 
GTGATCCAGCCGCACCTTCCGATACGGCTACCTTGTTACGACTTCACCCCAATCATCTAT 
GTGATCCAGCCGCACCTTCCGATACGGCTACCTTGTTACGACTTCACCCCAATCATCTAT 



CCCACCTTAGGCGGCTGC-CTCCT'AAAAGGTTACCTCACCGACTTCGGGTGTTACAAACTC 

CCCACCTTAGGCGGCTGGCTCCTAAAAGGTTACCTCACCGACTTCGGGTGTTACAAACTC 
CCCACCTTAGGCGGCTGGCTCCTAAAAGGTTACCTCACCGACTTCGGGTGTTACAAACTC 
CCCACCTTAGGCGGCTGGCTCCTAAAAOSTTACCTCACCGACTTCGGGTGTTACAAaCTC 
CCCACCTTAGGCGGCTGGCTCCTAAAAGGTTACCTCACCGACTTCGGGTGTTACAAACTC 
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CCCA.CCTTAGGCGGCTGC3CTCCTAAAftGGTrACCTCACCGA.CTTCGGGTGTTACAftACTC 
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CCGCGATTACTAGCGATTCCGACTTCATGTA3GCGAGTTGCAGCCTACAATCCGAACTGA 
CCGCGATTACTAGCGATTCCGACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGA 
CCGCGATTACTAGCGATTCCGACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGA 
CCGCGATTACTAGCGATTCCGACTTCATGTA3GCGAGTTGCAGCCTACAATCCGARCTGA 
CCGCGATTACTAGCGATTCCGACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGA 
CCGCGATTACTAGCGATTCCGACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGA 
CCGCGATTACTAGCGATTCCGACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGA 
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GATTGGCTTTAAGAGATTAGCTTGCCGTCACCGGCTTGCGACTCGTTGTACCAACCATTG 
GATTGGCTTTAAGAGATTAGCTTGCCGTCACCGGCTTGCGACTCGTTGTACCAACCATTG 
GATTGGCTTTAAGAGATTAGCTTGCCGTCACCGGCTTGCGACTCGTTGTACCAACCATTG 
GATTGGCTTTAAGAGATTAGCTTGCCGTCACCGGCTTGCGACTCGTTGTACCAACCATTG 
GATTGGCTTTAAGAGATTAGCTTGCCGTCACCGGCTTGCGACTCGTTGTACCAACCATTG 
GATTGGCTTTAAGAGATTAGCTTGCCGTCACCGGCTTGCGACTCGTTGTACCAACCaTTG 
GATTGGCTTTAAGAGATTAGCTTGCCGTCACCGGCTTGCGACTCGTTGTACCAACCATTG 
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TAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATrTGACGTCATCCCCACCTTCC 
TAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCC 
TAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCC 
TAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCC 
TAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACC1TCC 
TAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCC 
TAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCnCC 
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TCCGGTTTATTACCGGCAGTCTCGCTAGAGTGCCCARCTTAATGATGGCAA.CTAACAATA 
TCCGGTTTATTACCGGCAGTCTCGCTAGAGTGCCCAACTTAATGATGGCARCTAACAATA 
TCCGGTTTATTACCGGCAGTCTCGCTAGAGTGCCCAACTTAATGATGGCAACTAACAATA 
TCCGGTTTATTACCGGCAGTCTCGCT7-iGAGTGCCCAACTTAATGATGGCAACTAACAATA 
TCCGGTTTATTACCGGCAGTCTCGCTAGAGTGCCCAACTTAATGATGGCARCTAACAATA 
TCCGGTTTATTACCGGCAGTCTCGCTAGAGTGCCCAaCTTAATGATGGCAACTAACRATA 
TCCGGTTTATTACCGGCAGTCTCGCTAGAGTGCCCAACTTAATGATGGCRACTAACAATA 
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GGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCA 
GGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAaCCA 

GGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCA 
GGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACARCCA 
GGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCA 
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TGCACCACCTGTCftCTTCTGCTCCGARGAGAAAGCCTATCTCTAGGCCGGTCAGAAGGAT 
TGCACCACCTGTCACTTCTGCTCCGAAGAGARAGCCTATCTCTAGGCCGGTCAGAAGGAT 
TGC^CCACCTGTCACTTCTGCTtXGAAGAGAAAGCCTATCTCTAGGCCGGTCAGAAGGAT 
TGCACCACCTGTCACTTCTGCTCCGAAGAGAAAGCCTATCTCTAGGCCGGTCAGAAGGAT 
TGCACCACCTGTCACTTCTGCTCCGAaGAGAAAGCCTATCTCTAGGCCGGTCAGAAGGAT 



TGCACCACCTGTCACT"C TGC I C a a.GAGB AA3CCTATCTCTAGGCCGGTCAGAAGGAT 



GTCAAGACCTGGTAAGGTTCT T V 3C - 1 T< iCTT 3GAATTAAACCACATGCTCCACCGCTTG 
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GTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACaTGCTCCACCGCTTG 
GTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCGCTTG 
GTCAAGACCTGGTftAGGTTCTTCGCX3TTGCTTCGAATTAaACCACATGCTCCACCGCTTG 
GTCSUVGACCTGGTAAGGTTCTTCGOGTTGCTTCX3AATTAAACCACATGCTCCACCGCTTG 
GTCAAGACCTGGTAAGGTTCTTCGCX3TTGCTTCGAATTAAACCACATGCTCCACCGCTTG 
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TGCGGGCCCCCGTCA&TTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGT 
TGCGGGCCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGT 
TGCGGGCCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGT 

TGCGGGCCCCCGTCJiATTCClTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGT 
TGCGGGCCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGT 
TGCGGGCCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGT 



12023 
12024 
12019 
12021 
12020 
12018 
12022 



GCTTAATGCGTTAGCTGCGGCACTAAGCCCCGGAAAGGGCCTAACACCTAGCACTCATCG 
GCTTAATGCGTTAGCTGC'GGCACTAAGCCCCGGAAAGGGCCTAACACCTAGCACTCATCG 
GCTTAATGCGTTAGCTGCGGCaCTAAGCCCCGGAAAGGGCCTAACACCTAGCACTCATCG 
GCTTAATGCGTTAGCTGCGGCACTAAGCCCCGGAAAGGGCCTAACACCTAGCACTCATCG 
GCTTAATGCGTTAGCTGCGGCACTAAGCCCCGGAAAGGGCCTAACACCTAGCACTCATCG 
GCTTAATGCGTTAGCTGCGGCACTAAGCCCCGGAAAGGGCCTAACACCTAGCACTCATCG 
GCTTAATGCGTTAGCTGCGGCaCTAAGCCCCGGAAAGGGCCTAACACCTAGCACrCATCG 
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TTTACGGCGTGGACTACCAGGGTATCTAATCC 
TTTACGGCGTGGACTACCAGGGTATCTA&TCC 
TTTACGGCGTGGACTACCAGGGTATCTAATCC 
TTTACGGCGTGGACTACCAGGGTATCTAATCC 
TTTACGGCGTGGACT 
TTTACGGCGTGGACTACCAGGGTAT CTAAT CC 



:cccacgctttcgagcctca 
:tccccacgctttcgagcctca 
:tccccacgctttcgagcctca 
:tccccacgctttcgagcctca 
:tccccacgctttcgagcctca 
:tccccacgctttcgagcctca 
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gcgtcagttacagaccagagagccgctttcgccaccggtgttcctccatatatctacgca 
gcgtcagttacagaccagagagccgctttcgccaccggtgttcctccatatatctacgca 
gcgtcagttacagaccagagagccgctttcgccaccggtgttcctccatatatctacgca 
gcgtcagttacagaccagagagccgctttcgccaccggtgttcctccatatatctacgca 

gcgtcagttacagaccagagagccgctttcgccaccggtgttcctccatatatctacgca 
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'TCTGCACTCAAGTCCTCCAGTTTCCA 
TTTCACCGCTACACATGGAATTCCACTCTCCCCTTCTGCACTCAAGTCCTCCAGTTTCCA 
TTTCACCGCTACACATGGAATTCCACTCTCCCCTTCTGCACTCAAGTCCTCCAGTTTCCA 
TTTCACCGCTACACATGGAATTCCACTCTCCCCTTCTGCACTCAAGTCCTCCAGTTTCCA 
TTTCIACCGCTACACATGGAATTCCACTCTCCCCTTCTGCACTCAAGTCCTCCAGTTTCCA 
TTTCACCGCTACACATGGAATTCCS 5 
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AAGCGTACAATGGTTAAGCCACTGCCTTTAACTTCAGACTTAAAGAACCGCCTGCGCTCG 
AAGCGTACAATGGTTAAGCCACTGCCTTTAACTTCAGACTTAAAGAACCGCCTGCGCTCG 
AAGCGTACAATGGTTAAGCCACTGCCTTTAACTTCAGACTTAAAGAACCGCCTGCGCTCG 
AAGCGTACAATGGTTAAGCCACTGCCTTTAACTTCAGACTTAAAGAACCGCCTGCGCTCG 
AAGCGTACAATGGTTAAGCCACTGCCTTTAACTTCAGACTTAAAGAACCGCCTGCGCTCG 
AAGCGTACAATGGTTAAGCCACTGCCTTTAACTTCAGACTTAAAGAACCGCCTGCGCTCG 
AAGCGTACAATGGTTAAGCCACTGCCTTTAACTTCAGACTTAAAGAACCGCCTGCGCTCG 
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CTTTACGCCCAATAAATCC3GACAACGCTC3GGACCTACGTATTACCGCGGCTGCTGGCA 
CTTTACGCCCAATAAATCCGGACAACGCTCGGGACCTACGTATTACCGCGGCTGCTGGCA 
CTTTACGCCCAATAAATCCG3ACAACGCTCGGGACCTACGTATTACCGCGGCTGCTGGCA 
CTTTACGCCCAATAAATCCGGACAACGCTCGGGACCTACGTATTACCGCGGCTGCTGGCA 
CTTTACGCCCAATAAATCCGGACAACGCTCGGGACCTACGTATTACCGCGGCTGCTGGCA 
CTTTACGCCCAATAAATCCG3ACAACGCTCGGGACCTACGTATTACCGCGGCTGCTGGCA 
CTTTACGCCCAATAAATCCGGACAACGCTCGGGACCTACGTATTACCGCGGCTGCTGGCA 
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3TCACTTGGTAGftTTTTCCACTCCTACC 
CGTAGTTAGCCGTCCCTTTCIGGTTAGTTACCGTCS.CTTGGTAGATTTTCCACTCCTACC 
CGTAGTTAGCCGTCCCTTTCTGGTTAGTTACCGTCACTTGGTAGATTTTCCACTCCTACC 
CGTAGTTAGCCGTCCCTTTCTGGTTAGTTACCGTCACTTGGTAGATTTTCCACTCCTACC 
CGTAGTTAGCCGTCCCTTTCTGGTTAGTTACCX3TCACTTGGTAGATTTTCCACTCCTACC 
CGTAGTTAGCCGTCCCTTTCTC-GTTAGTTACCGTCACTTGGTAGATTTTCCACTCCTACC 
CGTAGTTAGCCGTCCCTTTCTGGTTAGTTACCGTCACTTGGTAGATTTTCCACTCCTACC 
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AACGTTCTTCTCTAACAACAGAGCTTTACGATCCGAAAACCTTCTTCACTCACGCGGCGT 
AACGTTCTTCTCTAACAACAGAGCTTTACGATCCGAAAACCTTCTTCACTCACGCGGCGT 
AACGTTCTTCTCTAACAACAGAGCTTTACGATCCGAAAACCTTCTTCACTCACGCGGCGT 
AACGTTCTTCTCTAACAACAGAGCTrTACGATCCGAAAACCTTCTTCACTCACGCGGCGT 
AACGTTCTTCTCTAACAACAGAGCTTTACGATCCGAAAACCTTCTTCACTCACGCGGCGT 
AACGTTCTTCTCTAACAACAGAGCTTTACGATCCGAAAACCTTCTTCACTCACGCGGCGT 
iGCTTTACGATCCGAAAACCTTCTTCACTCACGCGGCGT 
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TGCTCGGTCAGACTTCCGTCCATTGCCGA^GATTCCCTACTGCTGCCTCCCGTAGGAGTC 
TGCTCGGTCAGACTTCCGTCCATTGCCGAASATTCCCTACTGCTGCCTCCCGTAGGAGTC 
TGCrCGGTCAGACTTCCGTCCaTTGCCGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTC 
TGCTCGGTCAGACTTCCGTCCATTGCCGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTC 
TGCTCGGTCAGACTTCCGTCCATTGCCGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTC 
TGCTCGGTCAGACTTCCGTCCATTGCCGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTC 
TGCTCGGTCAGACTTCCGTCCATTGCCGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTC 
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TGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTATGTATCGTCG 
TGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTATGTATCGTCG 
TGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTATGTATCGTCG 
TGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTATGTATCGTCG 
TGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTATGTATCGTCG 
TGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTATGTATCGTCG 
^GTGTGGCCGATCACCCTCTCAGGTCGGCTA'i 3TAT 'J 
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CCTTGGTGAGCCTTTACCTCACCAACTAGCTAATACAACGCAGGTCCATCTCACAGTGAA 
CCTTGGTGAGCCTTTACCTCACCAACTAGCTAATACAACGCAGGTCCATCTCACAGTGAA 
CCTTGGTGAGCCTTTACCTCACCAACTAGCTAATACAACGCAGGTCCATCTCACAGTGAA 
CCTTGGTGAGCCTTTACCTCACCAACTAGCTAATACAACGCAGGTCCATCTCACAGTGAA 
CCTTGGTGAGCCTTTACCTCACCAACTAGCTAATACAACGCAGGTCCATCTCACAGTGAA 
CCTTGGTGAGCCTTTACCTCACCAACTAGCTAATACAACGCAGGTCCATCTCACAGTGAA 
CCTTGGTGAGCCTTTACCTCACCAACTAGCTAATACAACGCAGGTCCATCTCACAGTGAA 
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GCAATTGCTCCTTTTAAATAACTAACATGTGTTAATTACTCTTATGCGGTATTAGCTATC 
GCAATTGCTCCTTTTAAATAACTAACATGTGTTAATTACTCTTATGCGGTATTAGCTATC 
GCAATTGCTCCTTTTAAATAACTAACATGTGTTAATTACTCTTATGCGGTATTAGCTATC 
GCAATTGCTCCTTTTAAATAACTAACATGTGTTAATTACTCTTATGCGGTATTAGCTATC 
GCAATTGCTCCTTTTAAATAACTAACATGTGTTAATTACTCTTATGCGGTATTAGCTATC 
GCAATTGCTCCTTTTAAATAACTAACATGTGTTAATTACTCTTATGCGGTATTAGCTATC 
GCAATTGCTCCTTTTAAATAACTAACATGTGTTAATTACTCTTATGCGGTATTAGCTATC 
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GTTTCCAATAGTTATCCCCCGCTATGAGC-CAGGTTACCTACGCGTTACTCACCCGTTCGC 
GTTTCCAATAGTTATCCCCCGCTATGAGGCAGGTTACCTACGCGTTACTCACCCGTTCGC 
GTTTCCAATAGTTATCCCCCGCTATGAGGCAGGTTACCTACGCGTTACTCACCCGTTCGC 
GTTTCCAATAGTTATCCCCCGCTATGAGGCAGGTTACCTACGCGTTACTCACCCGTTCGC 
GTTTCCAATAGTTATCCCCCGCTATGAGGCAGGTTACCTACGCGTTACTCACCCGTTCGC 
GTTTCCAATAGTTATCCCCCGCTATGAGGCAGGTTACCTACGCGTTACTCACCCGTTCGC 
GTTTCCAATAGTTATCCCCCGCTATGAGGCAGGTTACCTACGCGTTACTCACCCGTTCGC 



12023 
12024 
12019 



AACTCATCAGTCTAGTGTAAACACCAAACCTCAGCGTTCTACTTGCATGTATTAGGCACG 
AACTCATCAGTCTAGTGTAAACaCCAAACCTCAGCGTTCTACTTGCATGTATTAGGCACG 
AACTCATCAGTCTAGTGTAAACACC5!iAACCTCAGCGTTCTACTTGCATGTATTAGGCACG 
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AACTCATCAGTCTAGTGrAAAa^CCAAACCTCAGCGTTCTACTTGCATGTATTAGGCACG 
AACTCATCAGTCTAGTGTAAACACCAAACCTCaGCGTTCTACTTGCATGTATTAGGCACG 
AACTCATCAGTCTAGTGTAAACACCAAACCTCAGCGTTCTACTTGCATGTATTAGGCACG 
AACTCATCAGTCTAGTGTAAACACCAAACCTCAGCGTTCTACTTGCATGTATTAGGCACG 
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CCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTCATTAAAAGTTTGAGCTTTGCTCTT 
CCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTCATTAAAAGTTTGAGCTTTGCTCTT 
CCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTCATTAAAAGTTTGAGCTTTGCTCTT 
CCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCrCATTAAAAGTTTGAGCTTTGCTCTT 
CCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTCATTAAAAGTTTGAGCTTTGCTCTT 
CCGCCAGCGTTCGTCCTGAGCCRGGATCAAACTCTCATTAAAAGTTTGAGCTTTGCTCTT 
CCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCrCATTAAAAGTTTGAGCTTTGCTCTT 
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TTCTGTCTCGCTGACAGATT'l 



iTTGACGGATTTACAATGTAAATCC 



TTCTGTCTCGCTGACAGATTTATTGTTTTTTTGTCATTGACGGATTTACAATGTAAATCC 
TTCTGTCTCGCTGACAGATTTATTGTTTTTT-GTCATTGACGGATTTACAATGTAAATCC 
TTCTGTCTCGCTGACAGATTTATTGTTTTTTTGTCATTGACGGATTTACAATGTAAATCC 
TTCTGTCTCGCTGACAGATTTATTGTTTTTTTGTCATTGACGGATTTACAATGTAAATCC 
TTCTGTCTCGCTGACAGATTTATTGTTTTTT-GTCATTGACGGATTTACAATGTAAATCC 
3ATTTATTGTTTTTT - GTCATTGACGGATTTACAATGTAAATCC 
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ACCCTGCACATTCGTTCGTCTTGTTCAGTTTTCAAAGGTCTAATGATATATCATAAAAAT 
ACCCTGCACATTCGTTCGTCTTGTTCAGTTTTCAAAGGTCTTTGCCTCTCTTGAGACAAC 
ACCCTGCACATTCGTTCGTCTTCTTCAGTTTTCAAAGGTCTTTGCCTCTCTTGAGACAAC 
ACCCTGCACATTCGTTCGTCTTGTTCAGTTTTCAAAGGTCTTTGCCTCTCTTGAGACAAC 
ACCCTGCACATTCGTTCGTCTTGTTCAGTTTTCAAAGGTCTTTGCCTCTCTTGAGACAAC 

3ACAAC 
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ATATCCATCGGGAAGACAGGATTCGAACCTG-CGACACCTTGGTCCCAAACCAAGTACTC 
TTCTATATTCTAGQiAACTTATTCTGCTTTGTCAACTACTTTTTTTTAAGTTGTTAACTA 
TTCTATATTCTAGCAAACTTATTCTGCTTTGTCAACTACTTT - TTTTAAGTTGTTAACTA 
TTCTATATTCTAGCAAACTTATTCTGCTTTGTCAACTACTTT - TTTTAAGTTGTTAACTA 

TTCTATATTCTAGCAAACTTATTCTGCTTTGTCAACTACTTT-TTTTAAGTTGTTTATAA 
TTCTATATTCTAGCAAACTTATTCTGCTTTGTCAACTACTTT-TTTTAAGTTGTTAACTA 
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TACCAAGCTG- -A-GCTACT-TCCCGAAAAA- - -TATGCACC- - - CTAGAGGAGTCGAAC 
CGCGTTACTAGAA-GCrGCrCTCTCGAGACAACTTATTCATrArACTAAATATTTCrACT 
CGCGCTAATAGAA-ACTGCTCTCTCGAGACAACTTATTCATTATACTAAATATTTCTACT 
CGCGCTAATAGAA-ACTGCTCTCTCGAGACAACTTATTTAGTTTACTACATCATCTCTTA 
CGCGCTAATAGAA-ACTGCTCTCTCGAGACAACTTATTTAGTTTACTACATCATCTCTTA 
AATGATAATACAATATTAGGTTCGCTTAAGAACTCATTTAGTATACTATAATTTTTTATT 
CGCGCTAATAGAA-ACTGCTCTCTCGAGACAACTTATTTAGTTTACTACATCATCTCTTA 
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CTCTAACCGCCTGATTCGTA-GTCAGGTACTCTATCC AGTTGA GCTAAG 

TCCTGTCAATACTATTTTTGCATTTTTTCTTTTATTTTTAAA-AAGTTAATATTATTTAT 

TCCTGTCAATACTATTTTTGTA TTTTATAAATTTAGTAT-AGACATAACTATTCCTC 

CTTTGTCAACTCTTTTTTCATACT-TTTTCTACATTTTCTGA-AAATGTAGATCAGGCTC 
CTTTGTCAACTCTTTTTTCATACT-TTTTCTACIATTTTCTGA-AAATGTAGATAGAGCGC 

TGTTGTCAATAGGTTTTAAAAA AATCTCAGAGAAAACCCTGAGATTTTT 

CTTTGTCAACTCTTTTTTCATACT - TTTTCTACATTTTCTGAAAAAAGTTTCCTGTTGGC 
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GGTGCTAAAT ATTATATGCCGA GGACCGGAATC G- - -A 

AGTAACTAAC- - -CTTCTATACTTGTTGA-ATGGATAGCATTT T---T 

TATATTCAATTAAGAGAAATTATATAACCACTATTGAGAAATGTAGTC- -T---A 

AA-GCTTAAC- - -GATTCTTTTTAAAATCATTA AATTTTAAAA C---A 

AAGAAAAAAAGAGGTCTCACCTCTTTTTATTTCTTAGTAACTACTACA A A 

TAAATT- -ATGTTACAAAGTT- -AATTTCCTT TAGCTTCAATT AAA 

TAACACCAATAACATAGAGTTTAAAATTCCATAC--CTAAATTTATTTTATTAGTAAAAA 
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ACCGGTACC5ATGTTTACC-A— TCGCAGGRTTTTAAGTCCTGTGCGTCTGC- - CAGTTCC 
ACCGTTGTCATGTTCAT- -A- -TTTCATCTTCTTARTTCACAAATTTAAACTTCATCTTC 
GCGATTAAATTCTTTGCTCA — TCGAA-AATATCCAATAAATATAATAATGCATAAAACG 

AATTTCAGACATGTTGC CAAA.-GTTTTGATATTATTACTATAAT- -ATAGTTTG 

TCTATEAGGATOGTTACCTT — CAGAATAACTTTCAACACXXIT'CTATAGT- TGCAATTGT 
CCTAGTTCGCCATCTTCACG-CTTGTAAAGGACATTTGTCGTATTATCTTCTGCATCT-- 
AATAAAAGATGGGCTAGCCATCTTTTATAATATTTGTTTTTTATATTCTTCAGCTTCTTG 
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G - CCA CCCCG3CCTCTAACAAGCGAACGACGGGGTTCGAA- CCCGCGACCCT 

A-TAAAAAATACCCTTCAAATTTTATCTAAATTTGAAGGGTATTTGAAATTTATAAAGTT 
C - CTGCTTACGAAATATAAACAAA- ATTGTTTGCAT - -TTCGTAAACAAGCGTTACCTAT 

T-AGAGGAGAATAATATGGGCCAA-GAACCTATCAT- - CGAATATCAAAATAT CAA 

T-TTATGAACXGTTTTTCGCTCACTGTTACTCATAGGATCCATATGGTAAGGTTCATTAG 
--GTATAGATAAAGAAATCATGACCTAAAAGTTCCATTTGCAACAATGCTTCCTCAACAT 
GGGTGTAGATAAAACAAA-ATC-ACCAGGGGTAATCTCGTGCATTTGACGTTCTTGTCCGT 
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CAC- - CTTGGCAAGGTGATGTTCTAC CACTGAACTACGT - TCGCACTAAAGACACTATT - 
CTT--TAAAAATATATGATGACTTATTTTTTATCTTCTTCTTGCATTTTTTCTTTGATTT 
TTA— ACAATATATGATGAGTGTTCCCGCTGAGAATAATTCTCAGCGGTAGACCAGAGCT 

TAA--AGTGTATGGGGAAAATGTTGCGGTTGAAGACA TTAACCTTAAAATTTACCC 

TCT- -CrAAAACAGGCCTAGCTATTTTlTrAGAAAAA rCAATTAAAGTTTCTGTAC 

CCA- -TTGGTTTTAGATTAACATTCTTAGTACGTACAAT- -T-CTTTGGCTTACTGCTTC 
CTTGCTCAATAGCTGGATTATACGGCTGGTGAACACGTT- -GACGTTCACTCTCCGGATC 
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CATCGTATGATAACGCTCTTGCTTTATCTTCA- - -TCATT 
AGACTAiiGAATOaTTGATTCCATCATCATAACACTCAACAAAATTGiATAAAAATTATA^ 

TGGT-- -GATTTTGTTTGTTTCATCGGTA CGAGTGGATCAGGTAAAACAACAT 

GATGCTCAACGTAGTCATGGACATTAATGGA TACTGAAAAACTCTTAGAAAAGCGG 

TTCATCTGGCTCAGCC TCAAATTCTGTTGTGAAAAC- - -TTGACTTGCTGGAATC 
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CTGTCTCAAAAATCGATTTAATCTGAGCAGCATCAA GAGTCTCATATTTTAAGAG 

TAATTCA-ATAATTGCCATTGGGGCAGCATCGCCAC--GGCGTGGTTCTGT-TTTAAGAA 
TAATGCGTATGGTTAACCATATGTTAAAACCAACAA- -ATGGTACTCTATTATTTAAGGG 

TCATGAAGATAATT TTGTGCTAACAACTGCAACGATTTTAATACTTT - TCCATGAT 

TTTTCACGATATT TTTTCGCAATTTTA GTTTTATT - TTTACGA- 

ATCATCAGATGTTC- - - CAACTTCTAACAGTTTCCCCCAATGCATAACACC-GATACGAT 



GGCTTCTGCAATTAATTTATGAGTATCACGG1TTTCGTTGATAATATCAGCTGCC — TTA 
TACGAGTGTATCCTCCG- -TTACGTTCAGCATAACGAGGTGCGATGTCGTC- AAA- -AAG 
AAAAGATATTTCTACTA- -TTAACCCCATTGAATTAAGACGCAGAATTG- - -GAT— ATG 
AACCAATGATGCGCCCAGCTTCTGGCGTTTCTATTTGGAGATTTATTTGTC-GCT--TAC 

ATTTGAC GCTCAATTTT ATCAACAACTAAGTCAAT 

CTGAAATGTATTTTACC--ATAGACAAATCATGTGCGATAAACAAATAAGTCAATCCTTG 



TTACGTGCTTCATTAAGAAGGTGACGAACTTCATCATCAATAAGTTGTGCAGTTTGAGCA 
TTTTTGAAGAGCTGTTGTrGATGTAT-ATTr-ATCAGAAGCTTCATCATAGTTTTCTGAT 
TTATCCAAAACATTGGTTTAATGCCTCATATGACCATTTACGAAAATATAGTTCT-TGTA 

TTGTCGTAG - - TTTCTATTGTTGCAT- CTAAATCCATCTCATAGATGATATTTrC A 

TGACCCATACATATCTTGTGAAACATCTTCTGCTCGTAAAGTAATAGAATCTATTAAG-- 
TTCTCTTTGCAATTTTTGCATTAAATTAACAACTTGTGCTTGGATTGAAACATCTAAGGC 



GAATATGATTTTTCAGGTGACATTTGACCA--GCCATCATTGCGTGGTTGCCTTCGTATT 
GCAATTTCATTACGTACATAAGCAGCAGCT--TGACGACGAGCATGTAAATCACCACGTT 
CCAAAATTATTGAAATGGTmGAAGAAGCT--AAAAGA-GCTAAAGCAAGGGAACTTATT 
ACGTATTTAGTCACCTGAGCAGCTGCTACT — TCAATATTAGGAAGTAGGTCAATTTTTT 

ATTGTTACTTCAACTTTTGCGGTCTT- - -CTCTCTGTATACTTTGAGGTTGACTCT 

AGATATTGGTTCATCAGCAATGATAAATTTAGGCTCTACTGCTAAAGCACGTGCAATCCC 
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12023 
10 12024 
12019 
12021 
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15 12022 

12023 
12024 
12019 
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25 12023 
12024 
12019 
12021 
12020 

30 12018 
12022 

12023 
12024 
35 12019 
12021 
12020 
12018 
12022 

40 
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12019 
12021 
45 12020 
12018 
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12023 
50 12024 
12019 
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12018 
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12019 
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12020 
12018 
12022 
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12019 
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GAACTGGTCCAAGTTTCTCGCTCATACC^TATTCAGTTACCATAGCGCGGGCCATAGCAG 
TACCTAQAGTAATCATTTTTTCIAACTGT1TTACGGATTTCTTTAGCACGTGCTTCAGTAG 
AAATTAGTTGAATTACCCGAAGAA-TATTTGGATCGCTACCCTAGTGAGTTGTCTGGCGG 
CAATAGCTTCACTTGTAGTTACAACGTTTTTATCATCAATTTTTGGAAGT--TCTGGTTG 

AGTATCTAATTCTTGTGCTTC ATTAAAGTATTTTTCAACTTTAGAGAGTTTGGTC 

GATACGTTGTCGTTGTCCACCTGAAAATTCATGCGGATAACGTGTTAAATGATCTTTATT 



TGGCTTGTTCGAAGTCATXTGAGGCACCTGTTGTCTGAGCGTTGAAAATAATTTCTTCCG 
TTACAATTGATTCGTTGATAAGAAGATCG3TTGTCAAATCA--CGAAGCATTGCCTTACG 
TCAGCMCAACGTATCGGTGTCATTCGCGCTCTTGCAGCAGACCAAGATATTATTTTAAT 

T GATACGTCTTCTTTTTCAAGCGT-TTCATCAACCTCCTCTATATATTCTTCCACC 

TCAACATACTCA- - CGAATAGCTTCTG TTACTTCGATGTTTTCACCACGAAT-ACT 

TAACCCTACAAGATCTAATAGGGCCTGAACTTTACTATCACGATCTGATTTTGATTTAGC 



CTACACGTCCTCCCATAAGACCTGCTA^TTGCTCTTTCATATCATCTTTTGAAAGAAGCA 

TTGTGAGCTAGT GCGTCCTAGTTTACGGTAAGCCATTATGTCCTCCTATTTTA 

GGATGAGCCTTTT GGAGCTCTGG.ATCCTATTACTAGAGAAGGTATTCAAGACTTA 

ACATCTACGCTA GACGGTACATTCTTAATATTTTTTAACG- - CTACCGATTCA 

GTATTTAATCAT ATGAGTACCTCFTTCTTGCGTTGTrAACGCTTTCTATACTCTTA 

TAATTTATGTAT ATCTAAACCT-TCTGCTACGATATCACGAATCTTCATACGGCCG 



TTTGATCTTCTTTAGGT AAAGCAATCATATATCCACCTGCACGACCACGTGGTACG 

TTTATCGTTTTTTAATC CftAGACCTAGATCGGCAAGTTTGATTTTAACTTCTTCAA 

GTCAAGTCTCTTCAGG AAGAAATGGG- -GAAAACTATCATCTTAGTTACT-CAT 

TTAATATCAGTTACTT CGTCGGT - GATACCTTCTATTTCAACTTTTGCTG 

TTATAACC-GCTT TCATGAAAA - 

TTTARGCTflGCCTOfiGGATCCTGAAAAATCATCTGAGCGTCTTTACGAAftACTATGTAAT 



ATAGTAACTTTATG&ACAACTCGCGCATTTGAAAGAATay^CCGACAATTGTGTGCCCA 
GACTCTTACGTCCTAAGTTTCGGACTTTCATCATTTCAGGCTCAGTTTTTTCTG-TTAAA 
GA- - -T-ATGGATGAAGCCCTCAAGTT— AGCAACAAAAATT- -ATTGTTATGG-ACAAT 
GC TTTTTACCAAAGCCCAAAAAACCTTTTTTCTCACGTGATACAACTTTTATATGTG 



GCTTTACCTTTCAGATGTGAGATCACTTCTCCATTAAAGGTAATTTCTCCATCAGAAATA 



GCTTCATGGTAAGCAACCATAGCTCTTTCTCTTTCAGAAATAGTACGATCTTTTTTAGAA 
TCAAATACTGTATTAATTCCAGCACGTTrTAAACAGTTATATGAGCGCACTGACAAATCA 

GGTAAAATGGTCCAAGAAGGGACACCCAATGATCTCTTACATCATCCTGCTA- - 

CCCTCAATCGTGAAATGTTTAACTCTTGTAGTCCTTTTTCAATAGCTTCTTCTACAGTCG 



TCATAAAGTTTTAAAATTGAACGTCCAACGGTTGTCTTTCCTGATCCAGATTCCCCAACT 



GGACCAGCAATTACACGGTCTTCTGCTTCATCAATATCTGAAGCATCAATAACTTTTTTA 



CTCCTGTAAATAATACC- 



TTTCGTCGCGCAGCAACTAAAGCAGCTTCATTGAGAACATTCTCCAAATCAGCACCAACA 
ACTTCAGTTGCTTTAGCAACCTCTGTTAAATCAGTAAACAAGTTTAAGTGTTCAATTAAG 



TTAGCTTTTCCTTTATTGAAGGTCAAAGAAACATTTTTGACTTCAACTAATTTTTTTCGA 



AATCCTGGGGTTTGTTGAGCTACTACTTTTAAGTCAACATTATCTGCTAATGGTTTATTT. . . 
ACGCGAGCTGAAAGACCAAGAGCATCCTCAGGAATGA 
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It will be understood that the invention has been described by way of example only and modifications 
be made whilst remaining within the scope and spirit of the invention. 
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TABLE I - THEROETICAL MOLECULAR WEIGHTS FOR GBS PROTEINS 



GBS# 


expected mol. weight (dalton) 


GST-fusion 


His-fusion 


Native 


1 


78425 


53460 


49720 


1 


40035 


15070 


11330 





90305 


65340 


61600 




43115 


18150 


14410 




5 


158835 


133870 


130130 


6 


39265 


14300 


10560 


Z 


44985 


20020 


^_ 16280 





56315 


31350 


27610 


- 


50265 


25300 


21560 


10 — 


96465 


71500 


67760 


11 


91515 


66550 


62810 


11d 


85905 


60940 


57200 


12 


64455 


39490 


35750 


1§ 


40475 


15510 


11770 


14 


33325 


8360 


4620 


15 


44765 


19800 


16060 


16 


73475 


48510 


44770 


17 


46745 


21780 


18040 


18 


54335 


29370 


25630 


1? , 


46085 


21120 


17380 


20 


47625 


22660 


18920 


21 


56535 


31570 


27830 


21 long 


66435 


41470 


37730 


22 


60055 


35090 


31350 


23 


60165 


35200 


31460 


24 


58405 


33440 


29700 


25 


50265 


25300 


21560 


26 


118245 


93280 


89540 


?J! 


63795 


38830 


35090 


29 


50595 


25630 


21890 


30 


44215 


19250 


15510 


31 


63795 


38830 


35090 


31d 


58735 


33770 


30030 


32 


40585 


15620 


11880 


5? 


71495 


46530 


42790 


M 


69295 


44330 


40590 


35 


56535 


31570 


27830 


1| 


59065 


34100 


30360 


1^ 


46965 


22000 


18260 


2° 


61815 


36850 


33110 


39 


65225 


40260 


36520 




75235 


50270 


46530 


42 


46745 


21780 


18040 


43 


58955 


33990 


30250 


44 


52355 


27390 


23650 


45 


43555 


18590 


14850 


46 


59835 


34870 


31130 


47 


84255 


59290 


55550 


48 


86455 


61490 


57750 


48d 


106695 


81730 


77990 


49 


59615 


34650 


30910 


50 


94155 


69190 


65450 
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51 


47075 


22110 


18370 


52 


55435 


30470 


26730 


53 


110215 


85250 


81510 


54 


73365 


48400 


44660 


55 


36295 


11330 


7590 


56 


34865 


9900 


6160 


57 


51145 


26180 


22440 


58 


128805 


103840 


100100 


59 


99215 


74250 


70510 


60 


63575 


38610 


34870 


61 


68085 


43120 


39380 


62 


105485 


80520 


76780 


63 


64125 


39160 


35420 


64 


112745 


87780 


84040 


65 


72485 


47520 


43780 


66 


49715 


24750 


21010 


67 


120335 


95370 


91630 


68 


131225 


106260 


102520 


68d 


103065 


78100 


74360 


69 


53895 


28930 


25190 


70 


74465 


49500 


45760 


70d 


59725 


34760 


31020 


71 


56755 


31790 


28050 


72 


75565 


50600 


46860 


73 


72815 


47850 


44110 


74 


131225 


106260 


102520 


74d 


95475 


70510 


66770 


75 


114725 


89760 


86020 


76 


198875 


173910 


170170 


77 


78535 


53570 


49830 


78 


48835 


23870 


20130 


79 


58185 


33220 


29480 


79d 


50815 


25850 


22110 


80 


81835 


56870 


53130 


81 


89205 


64240 


60500 


82 


40475 


15510 


11770 


83 


62585 


37620 


33880 


84 


122645 


97680 


93940 


85 


70175 


45210 


41470 


86 


84035 


59070 


55330 


87 


44435 


19470 


15730 


88 


73365 


48400 


44660 


89 


143325 


118360 


1 14620 


90 


93495 


68530 


64790 


91 


88325 


63360 


59620 


92 


193595 


168630 


164890 


93 


95585 


70620 


66880 


94 


77435 


52470 


48730 


95 


60605 


35640 


31900 


96 


57195 


32230 


28490 


97 


138375 


113410 


109670 


98 


82055 


57090 


53350 


99 


60715 


35750 


32010 


100 


53015 


28050 


24310 


101 


59395 


34430 


30690 


102 


40695 


15730 


11990 


103 


56975 


32010 


28270 



PCT/GB01/04789 



WO 02/34771 



-2975- 



PCT/GB01/04789 



156 


61265 


36300 


32560 


157 


74025 


49060 


45320 


158 


52025 


27060 


23320 


159 


41025 


16060 


12320 


160 


82825 


57860 


54120 


161 


95365 


70400 


66660 


162 


42015 


17050 


13310 


163 


69405 


44440 


40700 


164 


42345 


17380 


13640 


165 


43555 


18590 


14850 


166 


38055 


13090 


9350 


167 


50375 


25410 


21670 


168 


32555 


7590 


3850 


169 


43445 


18480 


14740 


170 


64015 


39050 


35310 


170d 


59945 


34980 


31240 


171 


49825 


24860 


21120 


172 


62365 


37400 


33660 


173 


96795 


71830 


68090 


174 


45095 


20130 


16390 


175 


59175 


34210 


30470 


176 


55435 


30470 


26730 


177 


66215 


41250 


37510 


178 


62365 


37400 


33660 


179 


58515 


33550 


29810 


180 


37615 


12650 


8910 


181 


63685 


38720 


34980 


182 


90085 


65120 


61380 


182d 


87225 


62260 


58520 


183 


57855 


32890 


29150 


184 


46415 


21450 


17710 


185 


40695 


15730 


11990 


186 


85685 


60720 


56980 


187 


56205 


31240 


27500 


188 


61595 


36630 


32890 


189 


60165 


35200 


31460 


191 


116705 


91740 


88000 


192 


69625 


44660 


40920 


193 


98005 


73040 


69300 


194 


49385 


24420 


20680 


195 


81065 


56100 


52360 


195L 


147615 


122650 


118910 


195L N-term 


91405 


66440 


62700 


196 


69515 


44550 


40810 


197 


99325 


74360 


70620 


198 


73805 


48840 


45100 


199 


158285 


133320 


129580 


200 


132325 


107360 


103620 


201 


74538 


49573 


45833 


202 


157295 


132330 


128590 


203 


61705 


36740 


33000 


204 


39705 


14740 


11000 


205 


55985 


31020 


27280 


206 


56645 


31680 


27940 


207 


44765 


19800 


16060 


208 


59725 


34760 


31020 


209 


62145 


37180 


33440 
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260 


48175 


23210 


19470 


261 


55765 


30800 


27060 


262 


75345 


50380 


46640 


263 


63465 


38500 


34760 


264 


47185 


22220 


18480 


265 


56315 


31350 


27610 


266 


51365 


26400 


22660 


267 


88655 


63690 


59950 


268 


50265 


25300 


21560 


269 


60495 


35530 


31790 


270 


59285 


34320 


30580 


271 


56315 


31350 


27610 


272 


118355 


93390 


89650 


272d 


98885 


73920 


70180 


273 


70945 


45980 


42240 


274 


56205 


31240 


27500 


275 


47515 


22550 


18810 


276 


147945 


122980 


119240 


277 


87005 


62040 


58300 


277d 


75675 


50710 


46970 


278 


52245 


27280 


23540 


279 


79415 


54450 


50710 


280 


88655 


63690 


59950 


281 


74465 


49500 


45760 


281 d 


71495 


46530 


42790 


282 


44765 


19800 


16060 


283 




20240 


16500 


284 


67645 


42680 


38940 


285 


57525 


32560 


28820 


286 


41355 


16390 


12650 


287 


61045 


36080 


32340 


287d 


57085 


32120 


28380 


288 


53675 


28710 


24970 


288d 


51035 


26070 


22330 


289 


65005 


40040 


36300 


289 long 


71825 


46860 


43120 


290 


47405 


22440 


18700 


291 


63795 


38830 


35090 


292 


103505 


78540 


74800 


293 


115935 


90970 


87230 


293d N-term 


73805 


48840 


45100 


293d C-term 


70835 


45870 


42130 


294 


75785 


50820 


47080 


295 


89425 


64460 


60720 


296 


60385 


35420 


31680 


297 


100205 


75240 


71500 


298 


54335 


29370 


25630 


299 


62255 


37290 


33550 


300 


130895 


105930 


102190 


301 


54885 


29920 


26180 


302 


80075 


55110 


51370 


303 


53235 


28270 


24530 


304 


75125 


50160 


46420 


305 


78645 


L 53680 


49940 


306 


67975 


43010 


39270 


307 


86675 


61710 


57970 


308 


59285 


34320 


30580 



WO 02/34771 



-2978- 



PCT/GB01/04789 



309 


62695 


37730 


33990 


310 


58845 


33880 


30140 


311 


76445 


51480 


47740 


312 


64785 


39820 


36080 


313 


65995 


41030 


37290 


314 


52135 


27170 


23430 


315 


51695 


26730 


22990 


316 


41795 


16830 


13090 


317 


179295 


154330 


150590 


31 7d N-term 


115935 


90970 


87230 


31 7d C-term 


92160 


67402 


63360 


318 


70065 


45100 


41360 


319 


61925 


36960 


33220 


320 


57965 


33000 


29260 


321 


83705 


58740 


55000 


322 


76628 


51663 


47923 


323 


86345 


61380 


57640 


324 


86345 


61380 


57640 


325 


82605 


57640 


53900 


326 


91515 


66550 


62810 


326L 


172695 


147730 


143990 


326L N-term 


113955 


88990 


85250 


327 


279175 


254210 


250470 


327d N-term 


139915 


114950 


111210 


327d C-term 


167965 


143000 


139260 


328 


97602 


72637 


68897 


329 


113955 


88990 


85250 


330 


83595 


58630 


54890 


331 


60825 


35860 


32120 


332 


75675 


50710 


46970 


333 


63465 


38500 


34760 


333d 


57965 


33000 


29260 


334 


38275 


13310 


9570 


335 


43555 


18590 


14850 


336 


67645 


42680 


38940 


337 


75235 


50270 


46530 


338 


54995 


30030 


26290 


339 


L 76665 


i 51700 


47960 


339d 


72925 


47960 


44220 


340 


86565 


61600 


57860 


341 


38385 


13420 


9680 


342 


61595 


36630 


32890 


343 


60385 


35420 


31680 


344 


55875 


30910 


27170 


345 


40585 


15620 


11880 


346 


53895 


28930 


25190 


347 


55325 


30360 


26620 


348 


58405 


33440 


29700 


349 


98335 


73370 


69630 


350 


53895 


28930 


25190 


351 


82165 


57200 


53460 


352 


111315 


86350 


82610 


352d 


105485 


80520 


76780 


353 


55325 


30360 


26620 


354 


42345 


17380 


13640 


355 


52135 


27170 


23430 


356 


59065 


34100 


30360 
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409d 


59600 


34842 


30800 


410 


62475 


37510 


33770 


411 


41355 


16390 


12650 


412 


35965 


11000 


7260 


413 


59175 


34210 


30470 


414 


50375 


25410 


21670 


415 


46195 


21230 


17490 


416 


42455 


17490 


13750 


417 


77985 


53020 


49280 


418 


42125 


17160 


13420 


419 


47515 


22550 


18810 


420 


67755 


42790 


39050 


421 


62915 


37950 


34210 


422 


60165 


35200 


31460 


423 


74245 


49280 


45540 


424 


89975 


65010 


61270 


424 


77325 


52360 


48620 


425 


116045 


91080 


87340 


426 


83815 


58850 


55110 


427 


41135 


16170 


12430 


428 


55325 


30360 


26620 


429 


59175 


34210 


30470 


430 


53785 


28820 


25080 


431 


54005 


29040 


25300 


432 


65665 


40700 


36960 


433 


40915 


15950 


12210 


434 


44545 


19580 


15840 


642 


91845 


66880 


63140 


643 


78975 


54010 


50270 


644 


49605 


24640 


20900 


645 


59725 


34760 


31020 


646 


61595 


36630 


32890 


647 


55875 


30910 


27170 


648 


59835 


34870 


31130 


649 


76115 


51150 


47410 


650 


51475 


26510 


22770 


651 


53345 


28380 


24640 


652 


49715 


24750 


21010 


653 


44655 


19690 


15950 


654 


51255 


26290 


22550 


655 


65995 


41030 


37290 


656 


57525 


32560 


28820 


657 


62805 


37840 


34100 


658 


60165 


35200 


31460 


659 


60275 


35310 


^ 31570 


660 


71495 


46530 


42790 


661 


60605 


35640 


31900 


662 


62695 


37730 


33990 


663 


89535 


64570 


60830 


664 


45315 


20350 


16610 


665 


41135 


16170 


12430 


666 


47075 


22110 


18370 


667 


53162 


28197 


24457 


668 


43555 


18590 


14850 


669 


48505 


23540 


19800 


670 


45315 


20350 


16610 


671 


36940 


12182 


8140 
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TABLE II - PRIMERS USED TO AMPLIFY GBS/mn PROTEINS 

Forward primers begin 5' -GGGGACAAGTTTGTACAAAAAAGCAGGC-3 ' and continue with the sequences 
indicated in the table below; reverse primers begin 5 ■ -GGGGACCACTTTGTACAAGAAAGCTGGGTT-3 1 and 
5 continue with the sequences indicated in the table. The primers for GBS1 are thus: 
Fwd: GGGGACAAGTTTGTACAAAAAAGCAGGCTCTCAATCTCATATTGTTTCAG 
Rev: GGGGACCACTTTGTACAAGAAAGCTGGGTTATTTTTAGACATCATAGACA 



The full forward primer sequences are given in the sequence listing as SEQ IDs 10968-11492. The 
reverse primer sequences are SEQ IDs 11493-12017. 



GBS 


Forward 


Reverse 


1 


TCTCAATCTCATATTGTTTCAG 


ATTTTTAGACATCATAGACA 


2 


TCTAATTACATTATTACATTTTTG 


GGGAATGCCTACAAA 


3 


TCTGATACTAGTTCAGGAATATC 


TTTTTTACTATACTTTTTGT 


4 


TCTGATACAAGTGATAAGAATACT 


TTCCTTTTTAGGCTTACT 


5 


TCTATTTTTCTTCATAGTCCAC 


ATTAGCTTCATTTGTCAG 


6 


TCTGAATGGGTGTTATTAACTC 


AGTTTCTTCTTTAAAATCAT 


7 


TCTACAAATTCTTATTTTAGCAA 


CTCTGAAGCTGTAAAACC 


8 


TCTGTATCAGTTCAGGCGT 


TTTATCAATGTTTGAAACG 


9 


TCTGCTGCTCTAGGACAAC 


TAGTAAATC AAGTTTTTG CA 


10 


TCTTTTGTTGTTGCCTTATT 


ATCCCTTCTATTTTCGA 


11 


TCTCCACCTATGGAACGT 


ATGTAGTGACGTTTCTGTG 


11d 


TCTCAGAAAGTCTATCGGG 


ATGTAGTGACGTTTCTGTG 


12 


TCTAGTGAGAAGAAAGCAAAT 


ATTGGGTGTAAGCATT 


13 


TCTTCTTGGAATTATTGGAG 


CTTAACTCTACCCGTCC 


14 


TCTGCAATGATTGTAACCAT 


TTTTCTCTTATTAAAGAATT 


15 


TCTGCATCTTATACCGTGAA 


ATACCAGCCGTTACTATT 


16 


TCTGCCGAGAAGGATAAA 


TTTAGCTGCTTTTTTAATG 


17 


TCTGTTTATAAAGTTATTCAAAA 


AAATACTACATTTACAGGTG 


18 


TCTAAGCCTAACAGTCAACA 


TTGGTTATTCTCCTTTAAT 


19 


TCTG ATG ATAACTTTG AAATG C 


ATTATATTTTTGGATATTTC 


20 


TCTGCAGTGATTGCAAGTC 


GGGCTTTTTCTTAAAAA 


21 


TGTGCTGCATCAAAC 


GTTGGCATCCCTTTT 


21 Long+A527 


TGTGCTGCATCAAAC 


CTTTTGATGGGATTGG 
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22 


TGTACTAAACAAAGCCAG 


TTGATTTAACGATTTGA 


23 


TGTCAATTAACCGATAC 


TTTATCTCCTCTAAAATAATG 


24 


TGCTCAAATGATTCAT 


CTTTGATAAGTCAGACCA 


25 


TCTAAAAGTTCACAAGTTACTACT 


GTAACCCCAAGCTGAT 


26 


TCTAGTC ATTATTC C AT AAAATT 


TGATTTTGCAATATCAA 


28 


TCTAATCATATGCTGATTGAG 


TTTTTGTAATTTAAGTACTAA 


29 


TCAGTTTGGATGTTAAC 


TTCTTTTATATTAAGAGCTT 


30 


TCAACAAATGCAGATG 


ATTCGGATAAATGTAGC 


31 


TGTTTTGTCATTATTGATAG 


TCCATTTTTATCCTCAC 


31d 


TCTCTAACTTGGTTTTTATTAGA 


TCCATTTTTATCCTCAC 


32 


TCTGGTTTAAAAGTGACTGAA 


ATGACCTCTACTTTCCA 


33 


TCTCATCATTTAGGTAAGGAA 


CTTGTAATCACTTGGAC 


34 


TCTGTTAGTAATCGCTACAATC 


ATTAATCATGGTATTGGT 


35 


TCTAATCAAGAAGTTTCAGC 


CCATTGTGGAATATCA 


36 


TCTCGAGTTTTAGCGGATA 


TTTGTAAAGCAGTTCTT 


37 


TCTGTATTATTTTACCAATCACA 


ATCATTCATATGATCTCTAGA 


38 


TTAGGAGTGGTAGTTCAT 


ATTTTGATTGATTCTACTC 


39 


TTTTTATTGTTAGTATTAGC 


TTTTGTTTTTTTCAAATA 


41 


TCTGTTTATCTAGCGGTTAGA 


ATCTTCAACGTCCTCC 


42 


TATAACAGTTTAGTTAGAAGTC 


AAAGTCAAAGGAAACTT 


43 


TTTAAAGGGTTTACATATT 


TTCTTTATCTAATTTATAATAG 


44 


TTTAATACAATTGGTCG 


TTG C AATGTTTTTTCT 


45 


TCTATGGAAAAAATTAGGATT 


TAAACTTTGGATAATCTGT 


46 


TCTAGAGATGAGCAAGAAATA 


GTTGAAATTTTGATATGA 


47 


TCTCAACAGATAGGTCTTTATAA 


CTCCTTTACTATATAGCTAACT 


48 


TTTCTCTATAATTACTTCAAT 


TTGTTTGTGAAGTAAAAC 


49 


TCTAATAAGGCATTATTAGAGG 


TGATAATATCTCCATATTTT 


50 


TCTACACATTTAGTTGACTTAAC 


GCATTGGCGCCATA 


51 


TCTAGTAAACAACACATTTATCTA 


TTCTACACGACTTTTATTC 


52 


TCTCAAGAAACTCATCAGTTG 


AAGACCTCCTCGAGAT 


53 


TCTGCAGAAGACATTGTTACA 


TGTTTTTTCTTTCTGTTG 


54 


TATAATTTTTCGACTAATGA 


TG GATTAGTTTG AC CTG 


55 


TCTGACACAGTGTCTTATCCT 


TTTATCGTAAGCACTTAGG 


56 


TCTGTGGAGCAAGTGGCCA 


CTCCTTCCAGGCATCG 


57 


TCTCAAGAACTAAGTAACTTTGA 


GTAAAAGTATCTTAAATAGTCA 


58 


TCTACTGAAACGTTTGAAGG 


TGCCATTCCTCCTCT 


59 


TCTGATGAAGCAACAACTAA 


TGTTACCTTTTTATTTTCT 


60 


TCTAATAAAGATAATCAAAAAACT 


TTTTTCATG C G ATTGA 


61 


TGTTTCTTTTTTATTC C A 


GAGACGTTTCTTATACCTT 


62 


TATTACTTTGATGGTAGTTT 


TGTACCATATGTTCTCTCT 


63 


TCTGTTCAATCATTAGCAAA 


AAAAGTTGGACTACTTTC 


64 


TTTAAAGGTAATAAGAAGTTG 


TCGTTTTCCACCC 


64d 


TCTAGTCAAGTTGACTCTGTTA 


TCGTTTTCCACCC 


65 


TCTCAAAACCAGGTGACTG 


ATTTGGGTAAATATAGTAAA 


66 


TTAAGATTTTATAACAACGA 


TTTACGACTAACCTCAAC 


67 


TCTAATGTTTTAGGGGAAA 


AATTCCTTTTGGTGG 


68 


TCCCAAAAGACTTTTG 


GGCAGAATACACCTTC 


68d 


TCCCAAAAGACTTTTG 


GGCTGACGTCGACGCA 


69 


TCTAAAGTTTTAG CCTTTGA 


AACTCTCTTAATATATTCTTCT 


70 


TCTGAAATGGCTTTAG 


GTCTTTTTCAATATTCTGT 


70d 


TCTACTAACTTATTGAGTAGAATCA 


GTCTTTTTCAATATTCTGT 


71 


TGTAGCTCAAAATCTCAT 


CTTCTCCTTAGGAGTAACG 


72 


TCTAGTTTATCTATTAAAGATGCC 


ATTATTATCAATTAATAACTCTT 


73 


TCTATCAAAGAGGCGGTAA 


GTCAAACATACTTCCAAA 


74 


TCTAAAG AG GATAAAAAGCTAG 


TTTCGTCGTATAAGCA 


74d 


TCTAGTGTTTCAGGTAGTAGTG 


TTTCGTCGTATAAGCA 


75 


TCTAAAAAATTAAAACACTCAA 


TGTCCTCATTTTTTCAG 
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76 


TCTGATGAAGTTACAACTTCAG 


AATACTTG CTG GAACAG 


77 


TTATTCCAAAGTAAMTAAA 


GTCTTTCTTCAATTTTGG 


78 


TCTCATAACCATCACTCAGAACACATGT 


GTCGTGATTTTTATGAGT 


79 


TCTCCCAAGAATAGGATAAA 


CCCAAACTGGCATAAC 


79d 


TCTAGTCAGTATGAGTCACAGA 


CCCAAACTGGCATAAC 


80 


TCTGCAGAAGTGTCACAAGA 


TGAAGGACGTTTGTTG 


81 


TCTTTTGATGGATTTTT 


TTTTTTTAGTTTAAGGCTA 


L 82 


TCTACAAATGAAAAACGAAC 


GTCCACCTTCCGAT 


83 


TCTGAAATTAAACTCAAAAATATT 


AACATTGTTTTTCCTTTC 


84 


TCTCATACTCAAGAACACAAAA 


ATGGTGATGATGACCT 


85 


TCTCCTAAGAAGAAATCAGATAC 


ATTAACATTTTGAGGGT 


86 


TCTGCAGAACTAACTCTTTTAA 


TTTTGCAAAATCAACA 


87 


TCTGCGGATACATATAATAACTA 


GAATAAATAACTGTATTTTTT 


88 


TCTTAC C AAAAAATG AC G 


ATTTTCATTAATTTC CTCT 


89 


TCTGAAGAGCTTACCAAAAC 


GATAGCTAATTGGTCTGT 


90 


TCTAG ATATACAAATG G AAATTT 


TAAAAGATGAGCTTCTCG 


91 


TCTAAAAAAGGACAAGTAAATG 


AATTTCAATATAGCGACG 


92 


TCTGATTCTGTCATAAATAAGC 


CTTGTTTGTCTTTACCTT 


93 


TCTGAATTTTCACGAGAAA 


ATTATCCTTCAAAGCTG 


94 


TACCAATTAGGTAGCTATAA 


TGTGTCATATAATGTAACCA 


95 


TCTGTTAATACAAAAACACTTCT 


TG ATCTTAATTTTC GAG 


96 


TCTGGTCAGTCTAAAAATGAAG 


CCAAACAGGTTGATCT 


97 


TCTAGCCAGGAGGTATATG 


ATTTACATCAGACTGTGAC 


98 


TCTGAAACTATTAATCCAGAAA 


TTTATGGCCAATAACA 


99 


TCTACAAGTATGAACCATCAA 


TTTTTTAGTAGTTGTCAATT 


100 


TCTAAGGGGCCAAAAGTAG 


GTAAGCTGAATTTTCGA 


101 


TCTATTACTTTAGAAAAATTTATAGA 


ACGAGAGTGGTTATTGG 


102 


TCTGCCTTTTACTTTGGCA 


TTTCTTCACTCTTTCTAGAG 


103 


TCTATTTTTTCCTTGATCAT 


CGGCCAGTTTTTTCTT 


104 


TCTGGTGAAACCCAAGATA 


AACACCTGGTGGGCGT 


105 


TTAACAATTCATGGACC 


ACTATTTCTAATTGCTCTG 


105d 


TTAACAATTCATGGACC 


TGGTCCCGGTGCGCCA 


105d 


TCTCAAGGACCTCCCGGTG 


ACTATTTCTAATTGCTCTG 


106 


TCTCAAAATCAAAATTCACA 


CTTAGCAGATTCATCCC 


107 


TCTCTGGAG CCTTTTATTT 


TTTACTATTTGAAAATTGG 


108 


TCTGGTAATCGTTCAGATAAG 


TTTCATAGGAACTTGTATT 


109 


TCTATCCAGCAGATCAACT 


GTCCACACCTGCGACT 


109d 


TCTAAACGGGTTCGCTATG 


GTCCACACCTGCGACT 


110 


TCTGTAAAATTAGTATTCGCAC 


TTTACCTAAGTAATATTCTGA 


111.19 


TCTGTTAG CGTTG ATAAG G C 


TCCCCGTCTTTTTTGT 


112 


TCTACAATTAAAAATCTCACTG 


GTCGTAATCATAAAAGCC 


113 


TCTAGTAAAATCAAAATTGTAACG 


TTCATAACGAACCATAAC 


114 


TCTAATCTTTTAATTATGGGTT 


TTTGAGTTCTAGCAACG 


115 


TTTCAATACTATTTAAAAGG 


TTTTTTATCTTCTTCTTGC 


116 


TCTACCGAGGAGCCATTAA 


TTTTAAAACCTGGTAAAC 


117 


TCTGAACAATCACAAAAAACA 


TCAGCTCGTACTGTTT 


118 


TCTATGGTGACGGTGCTGG 


GTCCTCCTCAATTGGT 


119 


TCTAGTCAGCCGGTAGGGG 


CTCTTTTATACGCGATG 


120 


TCTGGTGGAGCATTTGCTA 


GTTATTTGCTCGTTGTT 


121 


TCTAATAAAGATAATCAAAAAACT 


TTTCTCAAATGTTTTCAT 


122 


TCTGCTGCCACCAAGAAAG 


TTTCAAATGATCTACAGC 


123 


TCTACAACAAATGTAATGGC 


GGCTAGTGTCTGTCCG 


124 


TCAATGAATTTTTCATTT 


ACCATCTATTTTTACCCC 


125 


TCTACAAAATATCAGCGAATG 


AGAACCCGCACTCTCA 


126 


TCTACTAAGCAAGCAATGTC 


GAACGCAACGGCTGCT 


127 


TCTACAAAAGAATATCAAAATTAT 


TTTCATATCAAAAACTATCG 


128 


TCGACTAATTCGTTAAA 


TTCTTTATCTCTTAATGCTT 
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129 


TTTGAAATAGTATTGGAAA 


CACAACAGTTATTTTTTCA 


130 j 


TCTATATTTTCTATTTTTTATTATGT 


AGGCCCTTCTGAGTAG 


130d 


TCTAAAAAACAACTTCACAAC 


AGGCCCTTCTGAGTAG 


131 


TCTAAAACAGATATTGAAATAGC 


AAATAATCCAATGGCTG 


132 


TCTATTAAATATTATCATTTGCA 


CTTTTCAAGCTTTTTCC 


133 


TCTGCTTTACGGAACCTTG 


AAAATGATCAGTTTGAGG 


134 


TCTACTATTTCTCAACAACAATAC 


TTTTTGGCTTMGAAAG 


135 


TCTGAAAAAAAGAGTAGTTCAAC 


CTTACGATACATTTTAAATTG 


136 


TCTAATCAATTATCAGAAATCA 


TTCTTTTTTTACTTTAGCG 


137 


TCTCAAGAGTATAAAACAAAAGAG 


CCATTGCAATCCAGCA 


138 


TCTGCTGTATTTACACTCGTC 


ATGTTTATGGCTTGCT 


139 


TCTGGCGGCAAGATAAAAT 


TTTTTGATAAATCCCC 


140 


TCTGATGGGTTAAAGAATAATG 


ATATGTGTATTCATCCTTT 


141 


TCTGATGTTGTAATTAGTGGAG 


TACTTCTATTTTTCCATCTG 


142 


TTCGAATTAAGAGAAAGA 


GTAATGCAATAAATCAAAA 


143 


TCTAGCTTTTTAGTGATTTCA 


GGATTTTAGTTTCGCA 


144 


TATACGCATAGTGGAAC 


CCCATTGATTTCGTCG 


145 


TCTGTTATTATCAGGGGCG 


TACCTCTTTCAATACCAC 


146 


TCTGTTAGTCGTTCTCCGA 


ATTACC GTTAG GTACTGTA 


147 


TCTG AG GAG C AAG AATTAAA 


GGTATGGTTAACAGAATC 


148 


TCTATTCTAACAAAAGCAAGT 


ATATACCCTAGACTTTTTGA 


149 


TCTAGTGGGCGTTCATGGA 


AGGAGTTTTATTGATGATAT 


150 


TCTGATACCCCTAATCAACTA 


AAATGATTGTGGAAAAA 


151 


TGCAGGAGCTGTCCGC 


ATCAAAGAAGTTGACATTG 


151 Long 


TCTGTCCGCATTGGTAAAG 


ATCAAAGAAGTTGACATTG 


152 


TCTAACTGCTTAGAAAATGAA 


GTTAG ATAAATTAAC CAGTG 


153 


TCTAACAACTCCAGCA 


CCCTTTGCTTCGTTGT 


154 


TCTGGAAAGGTCAGTGCAG 


TTCCACAAGTCCGATT 


155 


TCTATTTTATTTTCAGATGAAC 


TTGTTTGATTCGTCCT 


156 


TCTGCATCAGATGTTCAGA 


ACTACCAAACTGCTGG 


157 


TCTAGTGACGTTGACAAATA 


TTGTGTATTTTTAGTTAGGT 


158 


TCTATGACCATTTACTTCAATA 


GTGGATAAAATTCGAAA 


159 


TCTCAAACTATTTTGACGC 


CAGACTGACTAGGAGCT 


160 


TCTGATGAATATCTACGTGTCG 


GACTTGTAATTGATTCGC 


161 


TCTGATGAGGTGGACTATAACA 


GAAGGCACCACCACCT 


162 


TCTATTTTCTTGCTCTTAGTTG 


GTTGTATAGATGAGTTAATCTG 


163 


TCTGAAACTGTCATTCAACTTG 


ACGGTTTTTAAAGAATG 


164 


TATTTTTTAACAACAAAAAA 


TTTTTCTTTATCTTCTGTG 


165 


TCTCCAATTTTTATTGGTTT 


CGATTTTGTMGAGCTT 


166 


TCTGCATCTTATACCGTGAA 


CGACGAAGCTATTTCT 


167 


TCTACAATTTATATTGCTTG G 


TAAGGCTTGCATTTTG 


168 


TCTGTTGGATTGATGTTGG 


TTTTCCTAAAAATTTTCC 


L 169 


TGGAAACAAATCACAG 


GGCATCTCCTAGCTTT 


170 


TCTGCAATAGTTTTTACTTTTTT 


TGATAAAGGTAGTTCTACAC 


170d 


TCTGGTTCTTATCATTTAACAA 


TGATAAAGGTAGTTCTACAC 


171 


TCTGCTAGACCCAAACAGT 


TTTTAGATGTTTTTGTGG 


172 


TACACTCATATTGTTGAAAA 


ATGATTGATAATTTTAAGC 


173 


TCTAATAGTACTGAGACAAGTGC 


TGCTTTTTGATATGCC 


174 


TCTGCTTATGTCGTCAATTT 


TAAAATAAAGTTCAGAAAAG 


175 


TCTGAATTACCTTCGTTTATC 


TTTCTCCCTTGACTTTC 


176 


TCTAAACATCCGATACTTAATG 


CTTTTTCTCAGATGCTT 


177 


TCTAATTATCCTTTTGCGA 


GACATTGAAACGGAAT 


178 


TCTGGACTACGCGGAGTAT 


TTTTATCAATGATGTTGA 


179 


TCTGCTATTGGAGCAGCTG 


CATATGACGCAAACGC 


180 


TCTGATAAAGAAGGGATAGAGG 


AGCCTCTTTTCTTGTT 


181 


TCTAAAGAAAAATCACAAACTG 


ACGATTATCAACAAAGTT 


182 


TCTCAAAATAATAAAAAAGTAAAA 


CATTCTTTTAAATACAAATC 
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182d 


TCTCAAAATAATAAAAAAGTAAAA 


GGGTTTGAAAGTTTTC 


183 


TC AAATG GTCAATCTAGC 


TTTAACTTTAATTACTGGAAT 


184 


TCTAAGGATTCAAAAATCCC 


TTTTTTAATAAGCTTCGA 


185 


TCTGGGCAACCATCTACAT 


TTTTTTGTAAACTTCCTG 


186 


TCTCATTCACAGGATAGCA 


CTTAGATACATTGTTTTTTTC 


187 


TCTGGACGAGGAGAAGTATC 


CTTTCTTTTCTTACTTGC 


188 


TCAC AATCTTCT C AAAA 


TTTATTATTTTTAATACTTGAA 


189 


TCTGATAAGTCAGCAAACCC 


CTTCAACTGTTGATAGAGC 


191 


TCTATCACGACATTACAGACT 


TCCTTTAGCAGGAGCT 


192 


TCTAGATATTTAACTGCTGGT 


GTTATACATGTTGTCTGAAG 


193 


TCTATAAAATATCAAGATGATTTT 


CCAAATAATAACACGTTT 


194 


TTAG AAGTCAGAG AG CAG 


GCTATCCCTTTCCAAT 


195 


TCTATTATGGAGACGG GTA 


TGTATTTTTAATTTGTTTTC 


195L 


TCTTTGAATAATAAAGGTGTCG 


TGTATTTTTAATTTGTTTTC 


195LN 


TCTTTGAATAATAAAGGTGTCG 


CAAACTTTTAACATTTAATG 


196 


TCTATTTCCTCAAATTTTTACG 


ATAGTGTAAGCTACCAGC 


197 


TCTAATTTTTATAAGCTCTTG 


GTCATCATATTCCTGAAA 


198 


TCTGCGCTTAAAGAATTAA 


TGTTCGGCGTAAGATT 


199 


TTTTTAAAAGAAATTGAAA 


ATTGGTCATTTCTTGAG 


200 


TTTC GTAAATATAATTTTGA 


AACAGATTTATTGGTTGG 


201 


TCTAGCGATACCTTTAATTTT 


AGACTCATCAACTTTTTCT 


202 


TCTATGCTGATTAAGTCGC 


GAACCCTGAAGGGTAG 


203 


TGTGGTAAAACTGGACT 


CCAATTGTATTTTTCAAC 


204 


TCTAAGACAGGAGCACCCGT 


ATTTATACTACCTGTTGAATC 


205 


TGCGAGTCAATTGAGC 


TTTAAATTTGTAGTCTTTAATA 


206 


TCTACAAATACTTTGAAAAAAGA 


CTCTTTTACTTTTCCAAAA 


207 


TCTAATTTATTTAAACGTTCCT 


CCCTCCCTTAAGAGAA 


208 


TCTAAAAAGCGGCTAGTCA 


TTGACGATGTTGCATC 


209 


TCTGGACAAAAATCAAAAATA 


TTTCGAATTATTGTGACT 


209d 


TCTGGACAAAAATCAAAAATA 


GTATTGTTGTTGCCTG 


210 


TCTGGAGGAAAATTTCAGAA 


TTTTTGATTTCCCTTTC 


21 Od 


TCTACCTCATATCCTTTTATTT 


TTTATAGTGTGTTTGCAA 


211 


TGTGGACATCGTGGTG 


TTTG CTAG G AACTTTG A 


212 


TCTAAGACTAAAAAAATCATCA 


TGATTCAATTCCTTTTC 


213 


TCTAAACACACCAGTAAAGAA 


TTTTTCCTCTACTTTCTTA 


214 


TCTAAAAATAAAAAAATCTTATTT 


TTTGCTCACCTCCACA 


215 


TTAATA AAAG G ATTATTGTCA 


CAATAACTTCTGTAAAATAAA 


216 


TCTGCTCGTTTAATACCACA 


TTCACCCTTAAAATAATT 


217 


TCTAACACTAACATCCCTAGC 


TGCATTTTTCCCTTCT 


218 


TCTAGAGGGAAGGTTATTTAC 


CTCCAGTAAAGTATTAGTATTT 


219 


TCTATCAATAAAGTAACAGCTCA 


GTGAGGTTTTGGTAATT 


220 


TCTAGAACACTATTTAGAATGATAT 


TGCATATAAGTTTTTTAGC 


220d 


TACTATGCGAATCACAG 


TGCATATAAGTTTTTTAGC 


221 


TCTAGTTTAGCATTGCAAAT 


CTCATCTAAAGTGCTATCC 


222 


TCTACATTTTATAAAAAGACGG 


CTCGTATTTAGGCAACT 


223 


TCTAAGAAAATACGAAGCTATAC 


ATTGGATATGCCATAAA 


224 


TCTGGAGGAAATGAAATATTA 


GACTTTTTGATGTTTACTTT 


225 


TCTGGTATGTCTAATAAGGAAAT 


TTCTTTACTATAAACATCTTCA 


226 


TCTAACAAACTTATTACAGAAAA 


AGCATTTAAAGTTGAATGT 


L 227 


TCTGTTTCATATGAAAAAGTCC 


GTTAGTCTCTTCAAGATCA 


228 


TCTAGTAGAGGTATTTTTTTACAA 


AAGACCTACCGCCCAA 


229 


TCTGAACGTCGGGTAAGTC 


TACTTCTTTCTCTTTCAATT 


230 


TTTTTAATCGATTTTATTT 


CTTAGTGTTCCGATATGA 


231 


TCATTAATTATTCTTACGGT 


TCTTGTTTTAAGAGCAGA 


231 d 


TCTTTATACGTTGTTAAACA 


TCTTGTTTTAAGAG CAG A 


232 


TGGCTAAGTAAG CATGAG 


ATCATGTTTTCCCTCAA 


233 


TTCCCAGCTAGCTGTC 


ATCTGATATATCCGTTTTAT 
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234 


TCTATAGAAATTGCTGTATTAATT 


TTTTTTGTCTCCTTTTTTA 


235 


TCTATTCGATTTCTTATTCTTG 


AAAGAC AC GATAAACATAAG 


235d 


TCTGACTCAACCACAGTCTC 


AAAGACACGATAAACATAAG 


236 


TCTGCAGACCTTACAAGTCA 


ATTTGCAACTTCTTGTATA 


237 


TCTATTGTATTTGCTATTGCA 


TTTAAAAGTATCCTTAAATAAG 


238 


TCTG ATATTTTTTC AG CTATTGA 


CTTCCTCCTCAATAGTTG 


239 


TCTGTTAGTGCTGCTATTGAA 


TTCTCCTCCCCCATTA 


240 


TCTAAGAAGCTTACTTTTATTTG 


ATCCAAACGAGTGAAAT 


241 


TCAAAAGGATATTCAAGA 


AGGTGTTGTTGTATTTTC j 


242 


TCTCATAATATATTAAGATTTTTAGG 


CTTTCTAAGTTTATTAAACATA 


243 


TCTATTCTTGGTCAAGATGT 


GGCATCTGTTACCTTG 


244 


TCTCATGAAAATGTTAAAAAAG 


AAACAACTCCATTATTTTT 


245 


TCTAAGTCAACGGTAACAAA 


TAAACGTTGAAGAGCAT 


246 


AGGAAACGTTTTTCCT 


CTTATCATATCTTGTTAAATCA 


246d 


TCTAACCATAAGGGAAAAGTA 


CTTATCATATCTTGTTAAATCA 


247 


TCTGCTAAACAATTAATTGGT 


TTGCCATGGGTTATAG 


248 


TCTTTGATGGTGTTGTTATTC 


AGAATTAAAATTTTCATGC 


248d 


TCTAAAACTTATTTGTCAAATG 


AGAATTAAAATTTTCATGC 


249 


TGGGCTTACCATACTG 


TTTTTTAGATGTTTTATGTG 


250 


TCTGGCCTTAATCTTAAGC 


CTCTTTTACTTTAGCTTCA 


251 


TCTCAATATTTTTTGAAACAAG 


TTTCAAACTCCAGCCA 


252 


TTTATTTCAGGTTATATCAA 


GGAGTGCCTTTCTACT 


253 


TCTGAAAATTGGAAGTTTGC 


TTCATATCGTAAAGCATC 


254 


TCTATTG AAAAG G G AGTTG 


ATCGTCAACCTTAACG 


255 


TCTATTGTTGGTAGAGAAATCA 


TTTTACTTGACGTCTCAC 


256 


TATCATGTAAAAATTGATCA 


GTCTTCC ATTAATATTC C C 


257 


TCTGATTTTTTATACAAAGGAGG 


CCAATTATTTTGAAAGTTC 


258 


TCTGAACGTTATACAGATAAAATG 


ATTTTTTTGAATAATATAATCC 


259 


TCTCTTTCTCGTAAAAAAGAG 


TTTATTATCAGAAAAGGC 


260 


TCTACTCTTGTCTTAGTTGTTTAT 


ATTCAAAAAATTTTTCAA 


261 


TCTATAAAGAAAGCTGAAAATC 


CGAAACGTCAGGTAAA 


262 


TCTATAAAAAATGCTATAGCATA 


ACTTATTTTTGATAATATTTCTT 


263 


TCTCAGCCTTCTAAACTACTTC 


ATCAGCATTTCTACGAA 


264 


TCTGATTTGTTTAGCATGTTG 


ATGTAGACTCCTAATGATTT 


265 


TCTCTTGCTTCCCTGATTT 


TTTACTGTTCCTTTCGC 


266 


TCTCATCAATCAAATCATTATC 


GAGATTAATTTGATTATATTTT 


267 


TCTATCTTTATTATCGGACAA 


AACATCATTTCCTCCC 


268 


TCTAAAGAATTTATTAAAG AATG G 


GTTGATAGTTCCAAAACG 


269 


TCTGCAGATGATGGTGGTT 


TAAATGTGTTCCTACTAAATT 


270 


TTAAATGATGCAATAACAA 


CATCAATAGCCGAGCTG 


271 


TTGCTGGATTATCCTC 


TTTATTTTCCAAATGACA 


272 


TCTGTATTTATGG C AAATAAGA 


TTCACTCG GAGTTGGAG 


272d 


TCTATGAGTTCTCTGGAAGTT 


TTCACTCG G AGTTGG AG 


273 


TCTGGTGTCCTCAACTCTG 


AATGTAAATGACAAAGGTA 


274 


TCTGTTCATGATTTTGGTGA 


GTTTTTTAATGGTTTGC 


275 


TCTGGGGTTTG GTTTT AT A 


TTTATCATAAGCATCTAGAC 


276 


TCTCAATCAGACATTAAAGCA 


CTGATCTCTTGTTGATGC 


277 


TCTATTTGGAGGGGGGAAA 


AAGCAGGGGAGCAATA 


277d 


TCTACCAAATTTGACTGGG 


AAGCAGGGGAGCAATA 


278 


TCTGTTACGTTTTTCTTAT 


CTGAGCAACACCTGTC 


279 


TCTAAAAAGAAAAGTTTAATTAGC 


GGCMTTTTGTGGCAA 


280 


TTTGATT ITTTTAAGAAAA 


TTGCTTAGTTAATGGCT 


281 


TCTAAGAAATTAATTATAGGTATTT 


AGGCGTTGAATATAATTC 


281 d 


TCTGGTTTTTCGTTTTTGA 


AGGCGTTGAATATAATTC 


282 


TCTCTATTCTCAGATGAAACAA 


CTTTTCAACTCCAAACA 


283 


TCTGTTAAATTAAAATCGTTACTG 


GAGTTGTCTTTTTTTGTC 


284 


TCTATGCAACGATTAGGAC 


GCAATCACAATTGACAT 
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285 


TTAGGTGAAAGCAAATC 


CTTTGTCTG CTTC ACTT 


286 


TCTGGAGGATTTTATATGAAAG 


TTGTATCTTCTCCTGACC 


287 


TCTGCACACACACCTACTAGT 


TTGGTTAATCGTCTTG 


287d 


TCTAACAATCGTTCAAAGC 


TTG GTTAATCGTCTTG 


288 


TCTAAAAAGTTTTTAAAAGTTTT 


TTTAGTTACTTTCATAAATGG 


288d 


TGGAATAATCATCAGTCA 


TTTAGTTACTTTC ATAAATG G 


289 


TCTCAATCTAAAGGGCAAA 


ATATAATTCCTCTAAAACTAGC 


289L 


TCTCAATCTAAAGGGCAAA 


CCACTTCAAATTAACTAAC 


290 


TATTACTTATCAAAAGAAAAGG 


ATTCCTTGAACACGAA 


291 


TCTCAAGTATTAAATGACAATGG 


GTGCCATTCATTCTCT 


292 


TTGAATCGTAAAAAAAGG 


TTGTCCTGTGAACTGTG 


293 


TCTATGGGTCTAGCAACAA 


AGGGTTTATTTGTTGAAG 


293d N-term 


TCTATG G GTCTAGCAA CAA 


TC CTG ATTTATCC ACTG 


293d C-term 


TCTGTTACAGCTAAACACGG 


AGGGTTTATTTGTTGAAG 


294 


TCTGGTCATTTTAGTGAAAAA 


CAAAATACCTAAGCTAGC 


295 


TCTAGCGACATAAAAATCAT 


ACGAACTTCCATAACC 


296 


TCTAAAGGTATTATTTTAGCG 


GGCTTCTCCAATCAAA 


297 


TCTATTCAGATTGGCAAATT 


TTGAGTTAATGGATTGTT 


298 


TCTACTAAATTTATTGTTGATTCA 


TAG C GTTATTTC ACTGTG 


299 


TTTGAAATACTTAAACCTG 


TTTCTCCGCCCAGTCA 


300 


TCTGCTTCTACAAATAATGTTTC 


CCGTTTATTCTTTCTACTG 


301 


TCTGTAATTAATATTGAGCAAGC 


CATATCTGTTGCATCAAT 


302 


TCTGAAATCAACACTGAAATAG 


AACTGGCTTTTTAGTCAG 


303 


TCTACAAGGCATATAAAAATTTC 


TTTATTATTTAATTCTTCAATA 


304 


TCTAACGAAATCAAATGCCC 


GTCTTTTAGAGCATCGA 


305 


TCTGGACGAGTAATGAAAACA 


CTCTCCTCTAAGACTTTCG 


306 


TCTGGGAAAAAAATTGTTTT 


TCCTTTTGTTACTTTTGC 


307 


TCTAAATTTACAGAACTTAACTTAT 


TTTATCGCCTTTGTTG 


308 


ATGACACAGATGAATTTTA 


ATGTTCAGGTTCTCCG 


309 


TTGCAACTTGGAATTG 


TTCCATTATCTTCAAGTTA 


310 


TCTGCTAAAGAGAGGGTAGAT 


CTCTTCTTCATTTTTCTTA 


311 


TCAATTATTACTGATGTTTAC 


TTTTTTTAAGTTGTAGAATG 


312 


TCTACTGCAACTAAACAACAT 


GTTTTTTGATGCTTCTTG 


313 


TCTAAACGTATTGCTGTTTTA 


TTTACTACTTTGGTTGGC 


314 


TCTAAATTTTATCTTGTTAGACAC 


GTGTGTCATTTTGACCT 


315 


TCTATAG GG GATTATTC AGTAA 


TC CTTC AAG ATC ATTTAA 


316 


TCTACTGAACGAACATTCGA 


ACCTCCTTTTCTTTCATT 


317 


TCTAATAAGCCATATTCAATAG 


ATCTTCTCCTAACTTACCC 


317d N-term 


TCTAATAAGCCATATTCAATAG 


ACTAGCTAGATTCTTAACGC 


317d C-term 


TCTGACTTG AATGG CAATAT 


ATCTTCTCCTAACTTACCC 


318 


TCTATTGATTTTATTATTTCTATTG 


GCCTCTTTCTCCAAAT 


319 


TTAAAACATTTTGGTAGTAA 


ATGTCCTGTTATATCTTCTT 


320 


TCTACTATTTATGACCAAATTG 


GCGTTGAATAATGGTT 


321 


TCTAAAAATAAAAAAGATCAGTT 


TATTTCTTTAGTTTCTTCAA 


322 


TCTCAAGAAACAGATACGACG 


TAATAAAAATTATATAAGAACCT 


323 


TCTGGTAATGAGTCAAAGAAC 


TTCTGTCTTATAAG C ATAAG 


324 


TCTGGAAGTAAATCAGCTTC 


TTTTTTATAAGCATGTGTA 


325 


TCTGCTTGGCAACTTGTTC 


ATG AG ACATAAG GTCTTG 


326 


TCTGGCATCTCAGACTTACC 


GTTGGAGCTCCTACTG 


326L 


TCTAAATTCAAATCTGGGG 


GTTGGAGCTCCTACTG 


326L N-term 


TCTAAATTCAAATCTGGGG 


CATTTCTTTGGTTAAAGC 


327 


TCTGGAGGGAAAATGAATC 


TATCTCGAGTGCTATTTG 


327d N-term 


TCTGGAGGGAAAATGAATC 


CTCTTCATCGACATAGTAA 


327d C-term 


TCTGGCAACTTCAAAGCAT 


TATCTCGAGTGCTATTTG 


328 


TCTGACCAAGTCGGTGTCC 


ATTTTACAGTAGTGGAGTTT 


329 


TCTAAATCAAAGACCTCTTCTA 


TGTCCTCATTTTTTCA 


330 


TCTAATAAACGCGTAAAAATC 


TTTAACAGTACGAACACG 
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331 


TCTACCAGAACAGTAGCAAT 


CCCCCTGTTTTTAAAAT 


332 


TCTACAAAAAACCTGTTATTAA 


ACCCTCATATGATTCC 


333 


TCTATTGATATACAAAAAATAAAA 


TTTAAAATAATGATACATCTC 


333d 


TCTGGATCATTGAGGGCAA 


TTTAAAATAATGATACATCTC 


334 


TCTAATTTAGTAAAAGTGAATAGTG 


TAACCCCGTCTCAACA 


335 


TCTGAAGAAGAAAAATATTTTGA 


TATTTTCGTTTTCTCAAA 


336 


TCTCAGGTTGAAGTTGACTTA 


TTTCTCCAAATAATCTCTC 


337 


TCTGAAACAGATTCGTTTGTA 


CCTACTTTTAGTTTTAGAAGA 


338 


TCTG CTATAATAGACAAAAAG 


GAAATCATAGCTTCCC 


339 


TCGAAACCGATTAAGAT 


ACCTTTTACTTTTGGTAGT 


339d 


TCTCAAGTCATGCGCTATG 


ACCTTTTACTTTTGGTAGT 


340 


TCTGGATTTCTCTATAATTACTTC 


TTGTTTGTGAAGTAAAACG 


341 


TCTGGAAAACCATTGTTAAC 


TAATTTAAAAATTGCATAAA 


342 


TCTCAGAAAATTGAAGGTATT 


TTTCGTTACCATATCTAGA 


343 


TCTGAAATGCAAGTTCAAA 


TAAATCATGGAAACTAGC 


344 


TCTGCACAACGCAGAATGT 


AAAGCCCAACCTTCCG 


345 


TCTAAAAACCTGAATTGG G 


GTTTCCACGTCCTTTC 


346 


TCTAATAAAATAGCTAATACAGAAG 


AAGTTTATTCAAATCTGG 


347 


TCTATTGATATTCATTCTCATATC 


AATGTAATGGTTTTTTAATA 


348 


TCTACTGGATCTAAAAAATTAGC 


AGCTAAAATACCTAACCAG 


349 


TCTAAAGATCGCTTATATAATAAA 


ATTTTTTAAACGACTCAT 


350 


TCTGCAAAAGATATAATTAAGGTT 


AGCGGAACGGTGAATA 


351 


TCAGAAGATCAAAAACA 


ATAATCTAAACTATCAGCTCT 


352 


TCTACTTTTTTTAAAAAGCTAAA 


ATCTCCTATTGTAATTTTGA 


352d 


TCTGGTACAGATAGTAAATTTGG 


ATCTCCTATTGTAATTTTGA 


353 


TCTACAATGTTAAAAATTGAAA 


CACCTCTTTTGTCAGA 


354 


TCTATTAAAGAACTAAAAGAATTT 


TTTGTTAGCGAGTAAGTC 


355 


TCTCGCTCACTACCTT 


TTTATCATCCTCCTTAATAA 


356 


TCTAAATTCTATATTATTGATGATG 


AAACGTTTTACTCTGTAAAA 


357 


TTGGAACATTTTTATATTAT 


AAATAAGAATGTTAAAAGAGC 


358 


TTTTATACAATTGAAGAGC 


TTCCCCAAAAATTTCT 


359 


TCAAGAAATAATTACGGT 


ACGCAGTCCCATTTTC 


360 


TCTATAATGAAGGCGGTCT 


CTGGCATGAGGTCTCA 


361 


TCTAGCGTATATGTTAGTGGA 


CCTTTTTTCAATAATAGC 


362 


TCTACTAAACCACAGGGGG 


ATCTTTAATCTTACCATCC 


362d N-term 


TCTACTAAACCACAGGGGG 


TGCTGCTACTGCAATG 


362 C-term 


TCTG GTAATGAAG G AAATATC AC 


ATCTTTAATCTTACCATCC 


363 


TCTCTCGAATTAAAAAATATTG 


TAAATTCCTTTGTTGTAATA 


364 


TCTAACTATATGGGTATGGGC 


ACCATCAGTTGTCACC 


365 


TCTGGAACTGCTACATATAGTAGG 


TATTGACCAGTGCACG 


366 


TGGCTTGACATTATTTT 


TTTTTTTGAATTTGTAAAAG 


367 


TCTAAGAAATTAAAAATATTCCC 


AGAGATTATTTTTATTTTAAAT 


368 


TCTAAAATCATTATTCAACGT 


TTTATTTTTAGTATCTAAAACG 


369 


TCTAGTAGAATGATTCCAG G 


TTTAGAAACTCCAAGTATCTC 


370 


TCTACCGAATTTAATGACG 


GTTAATTTGACTATTGATATATT 


371 


TCTAAAGATAGATATATTTTAGCAG 


TAAACTCTCAAAAGCTAAAC 


372 


TCAGAAAAATATTCCACT 


ACGTTCTTCTCTGGCT 


373 


TCTGAAATTGGTCAGCAAA 


ACTTAAATGGAACAACC 


374 


TCTAAGTTCGAAAATATAATATATG 


TTTGCCTAAAAAATTAGG 


375 


TCTGAAAAAGAAACTATTTTAAGT 


GGCTTTCCTCCCTTCA 


376 


TCTAAAGAAAAGAAAAATTTGG 


TTCATCTTTTTCAATATCA 


377 


TCTG GTAATAAACTG ATGTATCA 


GTGAGAGTGTCTTTGTTT 


378 


TCTGAAGATCAACTCACTATATTT 


CAGATTTTTAG CTACTTGTC 


379 


TCTCAAATTACCCGAGAAG 


TCTAGAGCGCTTTATAAG 


380 


TCTCTTAAAAGATTACTTACTGAAG 


TTTTCTAATAGTTAGAAGCC 


381 


TCTCTTGGGATAGCTCACA 


TTTTAAATGTGCAGAGA 


382 


TCTATAAAGTTTAAATTATTTTTTAA 


ATTTATAATTTCCTTGGG 
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383 


TCTATTTTACAGACGAATATACTAT 


TCTATAATATCTCTCTAAAGTGA 


384 


TCTAGAATAATTGTTGTCGG 


CCTCGCTAACATATCAC 


385 


TCTAATGTAAAAAAACGC 


AGCTCTTACAGTCTTGC 


386 


TCTCTAGTATCAAAGGAGAAAGC 


TTGTCTGAGTGACCAA 


387 


TCTGGTATGTTGTTAGCA 


ATAATATGAAATATGTTGTTCA 


388 


TCTCTTATGATAATAAATTCATTCG 


TCCGCAGAGTAAAAAA 


389 


TCTATGAATAGTGAACATAAAATT 


TTCATAAATGTGCCAA 


390 


TCTAGGGAAACTTACTG G A 


TTCATCTCTGCTCACC 


391 


TCTAAAAAAGTCATCGATTTAA 


TTCTCCTTCAGCTTTTA 


392 


TCTATTACATATGATTTCACAAG 


GTCATTTTTTCTAAAGTTTG 


393 


TCTAATAAATCTTGGTTGAGAA 


TTTTTGTAGTTGTTTCAAT 


394 


TCTCCTATGTTGTCTGTTGG 


TTTCATTAG ATAACTATTCAG C 


395 


TCTACTTATCAAAAAACAGTTG 


TATAGACTGAAGATAATTAATTAA 


396 


TTTGTCAAAGGGATTT 


AAATCGATTAATCAAGTC 


397 


TCTAAATTATTTGATAAGTTTATAGA 


TCTAAAGTAGTCCTTTAGACTA 


397d 


TCTAAAACTGCTACAGTTAG 


TCTAAAGTAGTCCTTTAGACTA 


398 


TATTTAGAACAATTAAAAGAGG 


TTTGTCCATAATCATTTC 


399 


TCTAAAGTTTTAGTAGTTGATGAT 


GGTAGATATGCCTAACATT 


400 


TCTAAAATAGTTGAAGGCG 


GTTTCCTTCCAAAAAA 


401 


TCTGGAATTGAATTTAAAAATG 


TCCATGCTTAATAGCC 


402 


TCTGGAAAATATTTTGGTACAG 


ATCTAAACCAATTTCTGTAC 


403 


TCTGAGGTTAGAATGGTAACTC 


GTCCACAAAAACGTCT 


404 


TCTAAAATAGATGACCTAAGAAA 


TAGATGTTCTACGGAGAA 


405 


TTGAAAATTCAGTATTATCA 


AAAGATGGCAAGCCAT 


406 


TCTGATAAAAATAATTTAGAAGACT 


TCTCTCTCCACACCATA 


407 


TCTAAAATTGACATGAGGAA 


CTTACCTCCTGTGGCT 


407d 


TCTAAAATTGACATGAGGAA 


CTTTTGTTGGTTACCTC 


408 


TCTAACCACTTACTTAACCTCA 


TATTGTTAAATATGATGAAATG 


409 


TCTAAGGTAGTAGTAGCTATTGAT 


ATGATTATACAAATTGATTAAT 


409d 


TCTACTGAAGAGAGAAATCCT 


ATGATTATACAAATTGATTAAT 


410 


TCTGCTTTATTATCAGTTATTGTC 


TCCCTCTTCCTTGACA 


411 


TCTAAAGACTATATTAACAGAATATT 


AACGTTTTTGAGCTTT 


412 


TCTGGATTTTTTGCACAGC 


TTTTGTCTTAAAC GTTCT 


413 


TCTATTGTTGGTGAACAAGA 


TTTAGATAGTCTAGCCATTT 


414 


TTAAATCAATATTTTCTGC 


ACGGCTTGGGGCAGAG 


415 


TCTGAGCGAATTCCTGTTC 


TACCATTATCCGTGCT 


416 


TCTGAAGTCATTCGTGAACA 


ACTATTAAACTCCAATGTTA 


417 


TCAAAACAATATGATTATATC 


GCGCATTGTAACAAAT 


418 


TCTAGCAAGCCTAATGTTG 


TTTTGGTAAAAGGTCTG 


419 


TCTGATTTAAATAATTACATCGC 


TCCTGGAAAGTTCATC 


420 


TCTAAACGTGAATTACTACTCG 


TAGTTTATCTAAAGCGTTC 


421 


TCTATACGCCAGTTTTTAAG 


TTTATGTATAG AAACAG C AG 


422 


TTTTCGAGCGATTTTG 


AATGTAC ATAACAATAGAGAG C 


423 


TCTGTAACCAAAGTTGAAGAG 


CAACGATCCCAAGAAC 


424 


TCTATGAAAGATTTTATTGAATG 


GCCATTCTTACCTCCT 


424d 


TCTATGAAAGATTTTATTGAATG 


ACGTTTTTTCTGACCG 


425 


TCTATAGCCTTTAATAGTTTATTT 


TATAAAATAAATTTGAAGATCT 


426 


TCTD440ACAGTTTATAATATAAACCATG 


ATCATCTTGTACCAACTC 


427 


TATTCTTTTGAAGAACTTTT 


GCCAATAAATTCACGG 


428 


TCTATAAAAATTTTGATCCC 


AGTCTGTTTTTTAACAAAAG 


429 


TCTAATCATTCCATTGAATC 


TGGTTTTAGAACAACTTTA 


430 


TTACAAAAAAAATATCGG 


AATTAAGCTGAAAATGAC 


431 


TCTGCGGCTCAATTAGCTG 


ATTATATTCTTTTAATTTGTCA 


432 


TCTCGTACCTTCAAACCAG 


CTTACGACGTCCTGGA 


433 


TCTATTAAAGCAACTTTTACTC 


GTGTGTCATGACTACTGTAC 


434 


TCAATTTTTCAGACAACA 


TGAGTAGAGCACAAGC 


642 


TCTAGAAAACGTAATGATACATT 


GAAACGAATACGTTCTT 
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643 


TCTGATTGTCAAATTACACCA 


ACTACCTACCGTTTTCAC 


644 


TCTATTTTTCGTGGTGATAA 


TTTGATGGTAACAGTCG 


645 


TTTTTTAATATTGAATATCAC 


AGAAAGGCGCTCTTCT 


646 


TCTAAGGGAGTCCAATATATG 


TATCTTTAATAAAGCCCTA 


647 


TCTCGTCGCATGAATACCA 


CATCCCATAAATTTGTT 


648 


TCTATAG AATTTTC AG G G C 


CAAGACATTTCTTAAAGC 


649 


TCTGCTACTCACTCTAACTCAG 


TTTTGTTTTAGCGATG 


650 


TGCTCTTCTTCAAATACT 


TTTTAAACCATGCTGT 


651 


TCTCTAACACCATTTACAAAAG 


TTTGTAAAGACCTTCTTT 


652 


TCTCAACAAGGTATTATGGATA 


TTCCTCGTTTATTAATTT 


653 


TCTAAAATTTTAGGTACACCA 


AAAGAAAAGATGTGCC 


654 


TCTGGAAAAATGGTTAAGAA 


CTGTGCAGGCTCAAAT 


655 


TCTAAATTCGTCCGAACCGT 


AATTGTCCAGTCTAAGTTA 


656 


TCTGGTCTTCCAACGCAGC 


ATTTAGTGTTATTTCTCCTG 


657 


TGCTCAGGTAAAACAT 


TTTTTTAAGTGATGATGAA 


658 


TCTGAAAGCAAATCTTTGC 


CTTTGTCTGCTTCACTT 


659 


TGTGCTAATTGGATTG 


TTTTGGGGTTACTTTAC 


660 


TGTGGAAATGTCGGAG 


TTTTGCTGAAATAATGTT 


661 


TGTCAGTCAAACCACA 


ATCATACGMTGCAAC 


662 


TCTGCTAGTTTTTATTTTTTCC 


TTTTTCATATTTTTTCAAA 


663 


TGTGGAAGTAAATCAGC 


ATTATTTTTATAAGCATGTG 


664 


TCTGTTAAATTAAAATCGTTACTG 


GAGTTGTCTTTTTTTGTC 


665 


TCTATTGCTGGTCCTAGTG 


GATAAGCACTTTCCTTAA 


666 


TTATTTTTTGGAAATTGG 


GCCTAAAAACCAATCA 


667 


TCTG CTGTATTTACACTCGTC 


ATGTTTATGGCTTGCT 


668 


TTTTATATGAAAGAACAACA 


TTGTATCTTCTCCTGACC 


669 


TCAATTATTATTGGGTTAA 


ATATACCCTAGACTTTTTGA 


670 


TCTCCTAAATTAACCCTAGTCT 


GGCTTTAAAGTTCGATA 


671 


TCTAGTCTTGCGAAGGCAG 


TTTATCGTAAGCACTTAGG 


672 


TCTGTATTTACACTCGTCTTACA 


ATGTTTATGGCTTGCTT 


673 


TCTGGAGGATTTTATATGAAAG 


TTGTATCTTCTCCTGACC 


674 


TCTGTTAAATTAAAATCGTTACTG 


GAGTTGTCTTTTTTTGTCT 


675 


TCTGGTTCATCAGACAAACA 


TTCAACTTGATTGCCA 


676 


TCTGTAGTTAAAGTTGGTATTAACG 


TTTTGCAATTTTTGC 


677 


TCTGTATTAGAAGTACATGCTGA 


TTTTAATGCTGTTTGAA 


678 


TCTGAGACACCAGTAATGGC 


TTTTTTAGCTAAGGCTG 


679 


TCTGCTAAC AAG CAG G ATC 


TTTTG CTAAAC CTTCTG 


680 


TCTAATAAGTCCAGTAACTCTAAG 


ATTCATATTAACACGATGC 


681 


TCTGCTTTTGATGTAATTATGC 


TTTGCGTTTTGGAGGG 


682 


TCTATTAACTATGAGGTTAAAGC 


TGCACCTTGATGGCGA 


683 


TCTGTAATTGTTGAACTTAGTTTG 


CCATAATATTTGATGCTG 


684 


TCTCTTAGGAAGTATAAGCAAA 


TTCTAATCCTACAGCATG 


685 


TCTAAAATTTGTCTGGTTGG 


AAAAATTCCTCCTAAATTAA 


686 


TCTGACTTTTATGATATCAATCTT 


AAAGTTTTGACTATTACTGATAG 


687 


TATGCTATTATGCAAAAAG 


TGGGGGAGATAGTTATG 


688 


TCTGCAATCGTTTCAGCAG 


TTGACAGAAAGCTAATTG 



TABLE III - RESULTS FOR in vivo GBS CHALLENGE 



Post-immune 



GBS# 


% survival 


Pre-immune 


Post-immune 


110 


11.1 


30.0 


113 


17.6 


29.4 


114 


40.0 


52.2 


117 


27.8 


36.8 


119 


36.4 


52.2 


139 


23.1 


26.7 
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TABLE IV - COMPARISON OF GBSnnn NUMBERING AND SEQ ID NUMBER 



GBS numbering 


Sequence listing 


GBS1 


SEQ ID 3532 & 8736 


GBS2 


SEQ ID 4530 & 8818 


GBS3 


SEQ ID 6266 & 8958 


GBS4 


SEQ ID 2 & 8786 


GBS5 


SEQ ID 2598 & 8674 


GBS6 


SEQ ID 398 & 8496 


GBS7 


SEQ ID 8790 & 9798 


GBS8 


SEQ ID 8694 


GBS9 


SEQ ID 4540 & 8822 


GBS10 


SEQ ID 8718 


GBS11 


SEQ ID 5884 & 8930 


GBS12 


SEQ ID 8764 & 9692 


GBS13 


SEQ ID 8484 


GBS14 


SEQ ID 5406 & 8892 


GBS15 


SEQ ID 4 & 8710 


GBS16 


SEQ ID 944 & 8538 


GBS17 


SEQ ID 1770 & 8602 


GBS18 


SEQ ID 6860 & 9002 


GBS19 


SEQ ID 4422 & 8812 


GBS20 


SEQ ID 308 & 8488 


GBS21 


SEQ ID 8762 



GBS numbering 


Sequence listing 


GBS345 


SEQ ID 2442 


GBS346 


SEQ ID 2768 


GBS347 


SEQ ID 2766 


GBS348 


SEQ ID 8658 


GBS349 


SEQ ID 2360 


GBS350 


SEQ ID 8698 


GBS351 


SEQ ID 2970 


GBS352 


SEQ ID 8692 


GBS353 


SEQ ID 3454 


GBS354 


SEQ ID 8754 


GBS355 


SEQ ID 8752 


GBS356 


SEQ ID 8724 


GBS357 


SEQ ID 8720 


GBS358 


SEQ ID 3184 


GBS359 


SEQ ID 3948 


GBS360 


SEQ ID 3926 


GBS361 


SEQ ID 8770 


GBS362 


SEQ ID 8768 


GBS363 


SEQ ID 3816 


GBS364 


SEQ ID 1452 


GBS365 


SEQ ID 1398 
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GBS22 


SEQ ID 8584 


GBS23 


SEQ ID 8512 


GBS24 


SEQ ID 1694 & 8598 


GBS25 


SEQ ID 3180 & 8714 


GBS26 


SEQ ID 8820 


GBS27 


SEQ ID 8774 


GBS28 


SEQ ID 8738 


GBS29 


SEQ ID 8744 


GBS30 


SEQ ID 8860 


GBS31 


SEQ ID 8702 


GBS32 


SEQ ID 8910 & 10142 


GBS33 


SEQ ID 5734 & 8912 


GBS34 


SEQ ID 5750 & 8916 


GBS35 


SEQ ID 8908 


GBS36 


SEQ ID 8542 


GBS37 


SEQ ID 8564 


GBS38 


SEQ ID 2122 & 8642 


GBS39 


SEQ ID 8480 


GBS40 


SEQ ID 8654 


GBS41 


SEQ ID 1176 & 8562 


GBS42 


SEQ ID 4856 & 8850 


GBS43 


SEQ ID 672 & 8520 


GBS44 


SEQ ID 9000 


GBS45 


SEQ ID 9018 


GBS46 


SEQ ID 1834 & 8608 


GBS47 


SEQ ID 8588 


GBS48 


SEQ ID 8594 & 8596 


GBS49 


SEQ ID 8494 & 9490 


GBS50 


SEQ ID 1236 & 8566 


GBS51 


SEQ ID 5410 


GBS52 


SEQ ID 3920 


GBS53 


SEQ ID 8586 


GBS54 


SEQ ID 3442 


GBS55 


SEQ ID 9020 & 10338 


GBS56 


SEQ ID 2510 & 8668 


GBS57 


SEQ ID 8854 


GBS58 


SEQ ID 8664 


GBS59 


SEQ ID 3744 


GBS60 


SEQ ID 8760 


GBS61 


SEQ ID 8776 


GBS62 


SEQ ID 2244 


GBS63 


SEQ ID 390 


GBS64 


SEQ ID 374 


GBS65 


SEQ ID 8544 


GBS66 


SEQ ID 3028 


GBS67 


SEQ ID 3746 


GBS68 


SEQ ID 4012 


GBS69 


SEQ ID 4916 


GBS70 


SEQ ID 3718 


GBS71 


SEQ ID 8906 


GBS72 


SEQ ID 1348 


GBS73 


SEQ ID 220 


GBS74 


SEQ ID 5872 


GBS75 


SEQ ID 8926 


GBS76 


SEQ ID 5862 


GBS77 


SEQ ID 3256 


GBS78 


SEQ ID 3262 


GBS79 


SEQ ID 3264 


GBS80 


SEQ ID 8780 



GBS366 


SEQ ID 8574 


GBS367 


SEQ ID 1340 


GBS368 


SEQ ID 1598 


GBS369 


SEQ ID 4822 


GBS370 


SEQ ID 8844 


GBS371 


SEQ ID 4926 


GBS372 


SEQ ID 4956 


GBS373 


SEQ ID 5062 


GBS374 


SEQ ID 8878 


GBS375 


SEQ ID 326 


GBS376 


SEQ ID 5380 


GBS377 


SEQ ID 5468 


GBS378 


SEQ ID 5570 


GBS379 


SEQ ID 8918 


GBS380 


SEQ ID 156 


GBS381 


SEQ ID 8934 


GBS382 


SEQ ID 8610 


GBS383 


SEQ ID 4738 


GBS384 


SEQ ID 8836 


GBS385 


SEQ ID 1094 


GBS386 


SEQ ID 9038 


GBS387 


SEQ ID 8558 


GBS388 


SEQ ID 9040 


GBS389 


SEQ ID 851 6 


GBS390 


SEQ ID 8952 


GBS391 


SEQ ID 8522 


GBS392 


SEQ ID 6220 


GBS393 


SEQ ID 8966 


GBS394 


SEQ ID 8960 


GBS395 


SEQ ID 6276 


GBS396 


SEQ ID 8468 


GBS397 


SEQ ID 6262 


GBS398 


SEQ ID 8806 


GBS399 


SEQ ID 1960 


GBS400 


SEQ ID 3154 


GBS401 


SEQ ID 3170 


GBS402 


SEQ ID 4236 


GBS403 


SEQ ID 8798 


GBS404 


SEQ ID 8800 


GBS405 


SEQ ID 8508 


GBS406 


SEQ ID 8506 


GBS407 


SEQ ID 6484 


GBS408 


SEQ ID 9042 


GBS409 


SEQ ID 6678 


GBS410 


SEQ ID 4064 


GBS411 


SEQ ID 9044 


GBS412 


SEQ ID 9046 


GBS413 


SEQ ID 272 


GBS414 


SEQ ID 8946 


GBS415 


SEQ ID 8944 


GBS416 


SEQ ID 6044 


GBS417 


SEQ ID 1874 


GBS418 


SEQ ID 5146 


GBS419 


SEQ ID 2638 


GBS420 


SEQ ID 2104 


GBS421 


SEQ ID 2108 


GBS422 


SEQ ID 714 


GBS423 


SEQ ID 6884 


GBS424 


SEQ ID 4874 
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GBS81 


SEQ ID 2706 


GBS82 


SEQ ID 2898 


GBS83 


SEQ ID 8772 


GBS84 


SEQ ID 4182 


GBS85 


SEQ ID 216 


GBS86 


SEQ ID 2978 


GBS87 


SEQ ID 3452 


GBS88 


SEQ ID 5694 


GBS89 


SEQ ID 2682 


GBS90 


SEQ ID 8476 


GBS91 


SEQ ID 8938 


GBS92 


SEQ ID 8964 & 10238 


GBS93 


SEQ ID 2848 


GBS94 


SEQ ID 1592 


GBS95 


SEQ ID 2224 


GBS96 


SEQ ID 2130 


GBS97 


SEQ ID 800 


GBS98 


SEQ ID 8746 


GBS99 


SEQ ID 4240 


GBS100 


SEQ ID 8782 


GBS101 


SEQ ID 6902 


GBS102 


SEQ ID 6894 


GBS103 


SEQ ID 6 


GBS104 


SEQ ID 8778 


GBS105 


SEQ ID 1400 


GBS106 


SEQ ID 8502 


GBS107 


SEQ ID 6026 


GBS108 


SEQ ID 8532 


GBS109 


SEQ ID 4116 


GBS110 


SEQ ID 6832 


GBS111 


SEQ ID 8842 


GBS112 


SEQ ID 8904 


GBS113 


SEQ ID 300 


GBS114 


SEQ ID 8968 


GBS115 


SEQ ID 5164 


GBS116 


SEQ ID 5152 


GBS117 


SEQ ID 8962 


GBS118 


SEQ ID 2508 


GBS119 


SEQ ID 8814 


GBS120 


SEQ ID 8874 


GBS121 


SEQ ID 3826 


GBS122 


SEQ ID 9006 


GBS123 


SEQ ID 6310 


GBS124 


SEQ ID 260 


GBS125 


SEQ ID 3872 


GBS126 


SEQ ID 6736 


GBS127 


SEQ ID 8816 


GBS128 


SEQ ID 752 


GBS129 


SEQ ID 8990 


GBS130 


SEQ ID 9004 


GBS131 


SEQ ID 6198 


GBS132 


SEQ ID 8730 


GBS133 


SEQ ID 474 


GBS134 


SEQ ID 9008 


GBS135 


SEQ ID 8882 


GBS136 


SEQ ID 1188 


GBS137 


SEQ ID 3960 


GBS138 


SEQ ID 9052 


GBS139 


SEQ ID 884 



GBS425 


SEQ ID 3978 


GBS426 


SEQ ID 3976 


GBS427 


SEQ ID 6958 


GBS428 


SEQ ID 3398 


GBS429 


SEQ ID 3402 


GBS430 


SEQ ID 8840 


GBS431 


SEQ ID 8902 


GBS432 


SEQ ID 8534 


GBS433 


SEQ ID 2558 


GBS434 


SEQ ID 8590 


GBS435 


SEQ ID 484 


GBS436 


SEQ ID 8472 


GBS437 


SEQ ID 466 


GBS438 


SEQ ID 362 


GBS439 


SEQ ID 900 


GBS440 


SEQ ID 8536 


GBS441 


SEQ ID 936 


GBS442 


SEQ ID 940 


GBS443 


SEQ ID 998 


GBS444 


SEQ ID 1776 


GBS445 


SEQ ID 8634 


GBS446 


SEQ ID 2048 


GBS447 


SEQ ID 1654 


GBS448 


SEQ ID 8592 


GBS449 


SEQ ID 1634 


GBS450 


SEQ ID 1630 


GBS451 


SEQ ID 2098 


GBS452 


SEQ ID 2062 


GBS453 


SEQ ID 8636 


GBS454 


SEQ ID 1734 


GBS455 


SEQ ID 1690 


GBS456 


SEQ ID 1684 


GBS457 


SEQ ID 8656 


GBS458 


SEQ ID 8650 


GBS459 


SEQ ID 2152 


GBS460 


SEQ ID 2148 


GBS461 


SEQ ID 2394 


GBS462 


SEQ ID 2778 


GBS463 


SEQ ID 8688 


GBS464 


SEQ ID 8684 


GBS465 


SEQ ID 8682 


GBS466 


SEQ ID 2694 


GBS467 


SEQ ID 2350 


GBS468 


SEQ ID 8660 


GBS469 


SEQ ID 2998 


GBS470 


SEQ ID 2988 


GBS471 


SEQ ID 2924 


GBS472 


SEQ ID 2910 


GBS473 


SEQ ID 2882 


GBS474 


SEQ ID 2878 


GBS475 


SEQ ID 2856 


GBS476 


SEQ ID 8690 


GBS477 


SEQ ID 31 12 


GBS478 


SEQ ID 3432 


GBS479 


SEQ ID 3460 


GBS480 


SEQ ID 3504 


GBS481 


SEQ ID 8734 


GBS482 


SEQ ID 8740 


GBS483 


SEQ ID 3606 
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GBS140 


SEQ ID 8632 


GBS141 


SEQID1768 


GBS142 


SEQ ID 8600 


GBS143 


SEQ ID 9054 


GBS144 


SEQ ID 2238 


GBS145 


SEQ ID 8700 


GBS146 


SEQ ID 8696 


GBS147 


SEQ ID 8526 


GBS148 


SEQ ID 9010 


GBS149 


SEQ ID 8732 


GBS150 


SEQ ID 3736 


GBS151 


SEQ ID 3188 


GBS152 


SEQ ID 3952 


GBS153 


SEQ ID 3904 


GBS154 


SEQ ID 4024 


GBS155 


SEQ ID 8796 


GBS156 


SEQ ID 4646 


GBS157 


SEQ ID 4812 


GBS158 


SEQ ID 5504 


GBS159 


SEQ ID 8628 


GBS160 


SEQ ID 8924 


GBS161 


SEQ ID 8922 


GBS162 


SEQ ID 168 


GBS163 


SEQ ID 224 


GBS164 


SEQ ID 1102 


GBS165 


SEQ ID 3672 


GBS166 


SEQ ID 8712 


GBS167 


SEQ ID 4214 


GBS168 


SEQ ID 9016 


GBS169 


SEQ ID 4346 


GBS170 


SEQ ID 8982 


GBS171 


SEQ ID 6720 


GBS172 


SEQ ID 6704 


GBS173 


SEQ ID 8788 


GBS174 


SEQ ID 6150 


GBS175 


SEQ ID 62 


GBS176 


SEQ ID 8478 


GBS177 


SEQ ID 8876 


GBS178 


SEQ ID 6078 


GBS179 


SEQ ID 8848 


GBS180 


SEQ ID 3062 


GBS181 


SEQ ID 1924 


GBS182 


SEQ ID 3774 


GBS183 


SEQ ID 4796 


GBS184 


SEQ ID 1978 


GBS185 


SEQ ID 1046 


GBS186 


SEQ ID 8470 


GBS187 


SEQ ID 844 


GBS188 


SEQ ID 3410 


GBS189 


SEQ ID 6986 


GBS190 


SEQ ID 8842 


GBS191 


SEQ ID 1814 


GBS192 


SEQ ID 8618 


GBS193 


SEQ ID 2382 


GBS194 


SEQ ID 3912 


GBS195 


SEQ ID 8 


GBS196 


SEQ ID 4944 


GBS197 


SEQ ID 5486 


GBS198 


SEQ ID 8896 



GBS484 


SEQ ID 3562 


GBS485 


SEQ ID 3552 


GBS486 


SEQ ID 3762 


GBS487 


SEQ ID 3756 


GBS488 


SEQ ID 3732 


GBS489 


SEQ ID 3730 


GBS490 


SEQ ID 3704 


GBS491 


SEQ ID 3698 


GBS492 


SEQ ID 3252 


GBS493 


SEQ ID 3244 


GBS494 


SEQ ID 3238 


GBS495 


SEQ ID 8722 


GBS496 


SEQ ID 8716 


GBS497 


SEQ ID 3876 


GBS498 


SEQ ID 3858 


GBS499 


SEQ ID 8758 


GBS500 


SEQ ID 4022 


GBS501 


SEQ ID 41 06 


GBS502 


SEQ ID 1406 


GBS503 


SEQ ID 8580 


GBS504 


SEQ ID 4578 


GBS505 


SEQ ID 4566 


GBS506 


SEQ ID 8832 


GBS507 


SEQ ID 8830 


GBS508 


SEQ ID 4644 


GBS509 


SEQ ID 8828 


GBS510 


SEQ ID 8826 


GBS511 


SEQ ID 4892 


GBS512 


SEQ ID 4970 


GBS513 


SEQ ID 4974 


GBS514 


SEQ ID 8862 


GBS515 


SEQ ID 8864 


GBS516 


SEQ ID 8866 


GBS517 


SEQ ID 8868 


GBS518 


SEQ ID 9012 


GBS519 


SEQ ID 5068 


GBS520 


SEQ ID 8870 


GBS521 


SEQ ID 5228 


GBS522 


SEQ ID 322 


GBS523 


SEQ ID 8492 


GBS524 


SEQ ID 8894 


GBS525 


SEQ ID 5430 


GBS526 


SEQ ID 5414 


GBS527 


SEQ ID 5524 


GBS528 


SEQ ID 8898 


GBS529 


SEQ ID 5670 


GBS530 


SEQ ID 5630 


GBS531 


SEQ ID 5588 


GBS532 


SEQ ID 1324 


GBS533 


SEQ ID 8914 


GBS534 


SEQ ID 8550 


GBS535 


SEQ ID 8568 


GBS536 


SEQ ID 1288 


GBS537 


SEQ ID 5798 


GBS538 


SEQ ID 8920 


GBS539 


SEQ ID 158 


GBS540 


SEQ ID 8482 


GBS541 


SEQ ID 184 


GBS542 


SEQ ID 9048 
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GBS199 


SEQ ID 1162 


GBS200 


SEQ ID 8936 


GBS201 


SEQ ID 4550 


GBS202 


SEQ ID 8666 


GBS203 


SEQ ID 6478 


GBS204 


SEQ ID 1996 


GBS205 


SEQ ID 18 


GBS206 


SEQ ID 8552 


GBS207 


SEQ ID 3822 


GBS208 


SEQ ID 3916 


GBS209 


SEQ ID 3918 


GBS210 


SEQ ID 3738 


GBS211 


SEQ ID 4680 


GBS212 


SEQ ID 8750 


GBS213 


SEQ ID 8500 


GBS214 


SEQ ID 8498 


GBS215 


SEQ ID 9022 


GBS216 


SEQ ID 8606 


GBS217 


SEQ ID 9024 


GBS218 


SEQ ID 8652 


GBS219 


SEQ ID 8646 


GBS220 


SEQ ID 2730 


GBS221 


SEQ ID 9028 


GBS222 


SEQ ID 3842 


GBS223 


SEQ ID 8794 


GBS224 


SEQ ID 9026 


GBS225 


SEQ ID 8834 


GBS226 


SEQ ID 4966 


GBS227 


SEQ ID 5030 


GBS228 


SEQ ID 5050 


GBS229 


SEQ ID 9056 


GBS230 


SEQ ID 1296 


GBS231 


SEQ ID 5810 


GBS232 


SEQ ID 5830 


GBS233 


SEQ ID 4722 


GBS234 


SEQ ID 1106 


GBS235 


SEQ ID 8560 


GBS236 


SEQ ID 6162 


GBS237 


SEQ ID 6706 


GBS238 


SEQ ID 4246 


GBS239 


SEQ ID 8980 


GBS240 


SEQ ID 8986 


GBS241 


SEQ ID 9030 


GBS242 


SEQ ID 9032 


GBS243 


SEQ ID 8678 


GBS244 


SEQ ID 6554 


GBS245 


SEQ ID 8994 


GBS246 


SEQ ID 6864 


GBS247 


SEQ ID 8856 


GBS248 


SEQ ID 454 


GBS249 


SEQ ID 8620 


GBS250 


SEQ ID 8634 


GBS251 


SEQ ID 2258 


GBS252 


SEQ ID 8648 


GBS253 


SEQ ID 2526 


GBS254 


SEQ ID 2710 


GBS255 


SEQ ID 2966 


GBS256 


SEQ ID 3424 


GBS257 


SEQ ID 3550 



GBS543 


SEQ ID 8932 


GBS544 


SEQ ID 5880 


GBS545 


SEQ ID 44 


GBS546 


SEQ ID 9014 


GBS547 


SEQ ID 12 


GBS548 


SEQ ID 8614 


GBS549 


SEQ ID 8612 


GBS550 


SEQ ID 4720 


GBS551 


SEQ ID 4710 


GBS552 


SEQ ID 1086 


GBS553 


SEQ ID 1088 


GBS554 


SEQ ID 1138 


GBS555 


SEQ ID 8748 


GBS556 


SEQ ID 5968 


GBS557 


SEQ ID 774 


GBS558 


SEQ ID 1192 


GBS559 


SEQ ID 1196 


GBS560 


SEQ ID 1268 


GBS561 


SEQ ID 8518 


GBS562 


SEQ ID 8676 


GBS563 


SEQ ID 2296 


GBS564 


SEQ ID 2300 


GBS565 


SEQ ID 8950 


GBS566 


SEQ ID 694 


GBS567 


SEQ ID 680 


GBS568 


SEQ ID 6300 


GBS569 


SEQ ID 8956 


GBS570 


SEQ ID 8972 


GBS571 


SEQ ID 8970 


GBS572 


SEQ ID 3300 


GBS573 


SEQ ID 3304 


GBS574 


SEQ ID 8726 


GBS575 


SEQ ID 8810 


GBS576 


SEQ ID 4418 


GBS577 


SEQ ID 8808 


GBS578 


SEQ ID 4382 


GBS579 


SEQ ID 4378 


GBS580 


SEQ ID 1932 


GBS581 


SEQ ID 8622 


GBS582 


SEQ ID 8624 


GBS583 


SEQ ID 1962 


GBS584 


SEQ ID 8708 


GBS585 


SEQ ID 8672 


GBS586 


SEQ ID 6444 


GBS587 


SEQ ID 8976 


GBS588 


SEQ ID 8804 


GBS589 


SEQ ID 8514 


GBS590 


SEQ ID 8510 


GBS591 


SEQ ID 630 


GBS592 


SEQ ID 8504 


GBS593 


SEQ ID 514 


GBS594 


SEQ ID 8978 


GBS595 


SEQ ID 6738 


GBS596 


SEQ ID 6712 


GBS597 


SEQ ID 6686 


GBS598 


SEQ ID 6674 


GBS599 


SEQ ID 6662 


GBS600 


SEQ ID 8988 


GBS601 


SEQ ID 8578 
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GBS258 


SEQ ID 3752 


GBS259 


SEQ ID 8756 


GBS260 


SEQ ID 4162 


GBS261 


SEQ ID 1530 


GBS262 


SEQ ID 8572 


GBS263 


SEQ ID 1616 


GBS264 


SEQ ID 8824 


GBS265 


SEQ ID 4554 


GBS266 


SEQ ID 4652 


GBS267 


SEQ ID 4980 


GBS268 


SEQ ID 5038 


GBS269 


SEQ ID 5534 


GBS270 


SEQ ID 1998 


GBS271 


SEQ ID 8570 


GBS272 


SEQ ID 22 


GBS273 


SEQ ID 5994 


GBS274 


SEQ ID 774 


GBS275 


SEQ ID 2308 


GBS276 


SEQ ID 8942 


GBS277 


SEQ ID 8954 


GBS278 


SEQ ID 8524 


GBS279 


SEQ ID 6292 


GBS280 


SEQ ID 6254 


GBS281 


SEQ ID 4458 


GBS282 


SEQ ID 4444 


GBS283 


SEQ ID 9034 


GBS284 


SEQ ID 6456 & 8974 


GBS285 


SEQ ID 8802 


GBS286 


SEQ ID 9036 


GBS287 


SEQ ID 5354 


GBS288 


SEQ ID 5374 


GBS289 


SEQ ID 8616 


GBS290 


SEQ ID 8680 


GBS291 


SEQ ID 8530 


GBS292 


SEQ ID 8998 


GBS293 


SEQ ID 8582 


GBS294 


SEQ ID 8604 


GBS295 


SEQ ID 2722 


GBS296 


SEQ ID 2658 


GBS297 


SEQ ID 3024 


GBS298 


SEQ ID 8704 


GBS299 


SEQ ID 3268 


GBS300 


SEQ ID 4170 


GBS301 


SEQ ID 8576 


GBS302 


SEQ ID 8670 


GBS303 


SEQ ID 8554 


GBS304 


SEQ ID 5846 


GBS305 


SEQ ID 208 


GBS306 


SEQ ID 212 


GBS307 


SEQ ID 8992 


GBS308 


SEQ ID 8880 


GBS309 


SEQ ID 3386 


GBS310 


SEQ ID 286 


GBS311 


SEQ ID 3964 


GBS312 


SEQ ID 4660 


GBS313 


SEQ ID 4090 


GBS314 


SEQ ID 8556 


GBS315 


SEQ ID 1766 


GBS316 


SEQ ID 2000 



GBS602 


SEQ ID 8948 


GBS603 


SEQ ID 6132 


GBS604 


SEQ ID 5282 


GBS605 


SEQ ID 5302 


GBS606 


SEQ ID 8884 


GBS607 


SEQ ID 5314 


GBS608 


SEQ ID 8886 


GBS609 


SEQ ID 8888 


GBS610 


SEQ ID 8890 


GBS611 


SEQ ID 6028 


GBS612 


SEQ ID 8474 


GBS613 


SEQ ID 5092 


GBS614 


SEQ ID 8872 


GBS615 


SEQ ID 6052 


GBS616 


SEQ ID 8940 


GBS617 


SEQ ID 1824 


GBS618 


SEQ ID 6600 


GBS619 


SEQ ID 6608 


GBS620 


SEQ ID 6620 


GBS621 


SEQ ID 864 


GBS622 


SEQ ID 8640 


GBS623 


SEQ ID 8996 


GBS624 


SEQ ID 9050 


GBS625 


SEQ ID 2812 


GBS626 


SEQ ID 8858 


GBS627 


SEQ ID 8852 


GBS628 


SEQ ID 8784 


GBS629 


SEQ ID 6950 


GBS630 


SEQ ID 4502 


GBS631 


SEQ ID 4492 


GBS632 


SEQ ID 4488 


GBS633 


SEQ ID 8728 


GBS634 


SEQ ID 3066 


GBS635 


SEQ ID 8838 


GBS636 


SEQ ID 4772 


GBS637 


SEQ ID 8626 


GBS638 


SEQ ID 8984 


GBS639 


SEQ ID 8546 


GBS640 


SEQ ID 6780 


GBS641 


SEQ ID 900 


GBS642 


1312 


GBS643 


1772 


GBS644 


1956 


GBS645 


2726 


GBS646 


3348 


GBS647 


3770 


GBS648 


4934 


GBS649 


5076 


GBS650 


5446 


GBS651 


5602 


GBS652 


5610 


GBS653 


5760 


GBS654 


6096 


GBS655 


6656 


GBS656 


9324 


GBS657 


10782 


GBS658 


8802 


GBS659 


9344 


GBS660 


9410 
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SEQ ID 8594 & 8596 



GBS661 


9428 


GBS662 


9286 


GBS663 


9294 


GBS664 


9034 


GBS665 


10546 


GBS666 


10610 


GBS667 


9052 


GBS668 


9036 


GBS669 


9010 


GBS670 


10730 


GBS671 


9020 


GBS672 


9052 


GBS673 


9036 


GBS674 


9034 


GBS675 


10634 


GBS676 


10692 


GBS677 


10746 


GBS678 


9330 


GBS679 


9404 


GBS680 


6668 


GBS681 


4264 


GBS682 


6762 


GBS683 


9290 


GBS684 


9614 


GBS685 


10454 


GBS686 


2774 


GBS687 


4620 


GBS688 


10224 



TABLE V - NUCLEOTIDES DELETED IN EXPRESSION OF GBSnnn PROTEINS 



Deleted nucleotides 



GBS 


Deleted nucleotides 


272d 


1-531 


277d 


1-318 


281 d 


1-54 


287d 


1-108 


288d 


1-72 


293C 


1-1229 


293N 


1230-2379 


317N 


1729-4107 


31 7C 


1-2379 


326N 


1707-2652 


326dN 


2326-3927 


327N 


3034-6831 


327C 


1-3033 


333d 


1-150 


339d 


1-111 


352d 


1-158 


362N 


1707-2652 


362C 


1-1706 


397d 


1-348 


399d 


1-111 


407d 


1174-1473 


409d 


1-297 


424d 


1327-1671 
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TABLE VI - PREDICTED FUNCTIONS FOR CERTAIN SEQ IDs 



SEQID 


Function 


6 


manganese ABC transporter, ATP-binding protein (psaB) 


12 


iron (chelated) ABC transporter, permease protein (psaC) 


18 


peptidyl-prolyl cis-trans isomerase, cvclophilin-type 


26 


chorismate binding enzyme (pabB) 


30 


probable transposase (insertion sequence IS861) 


42 


peptidase, M20/M25/M40 family 


44 


drug transporter 


50 


ribosomal protein L11 (rplK) 


54 


ribosomal protein L1 (rplA) 


62 


peptide ABC transporter, permease protein 


66 


peptide ABC transporter, permease protein 


78 


uridylate kinase (pyrH) 


84 


ribosome recycling factor (frr) 


104 


PhoH family protein (phoH) 


110 


MutT/nudix family protein superfamily 


116 


tetracenomycin polyketide synthesis O-methyltransferase TcmP 


134 


phosphopantetheine adenylyltransferase (coaD) 


140 


PDZ domain protein 


144 


5-nucleotidase family protein 


156 


VanZF-related protein 


158 


ABC transporter, ATP-binding/permease protein 


162 


ABC transporter, ATP-binding/permease protein 


168 


BioY family protein 


180 


acetyl-CoA acetyltransferase 


188 


endonuclease III (nth) 


196 


glucokinase (gki) 


200 


rhodanese family protein 


204 


elongation factor Tu family protein (typA) 


212 


UDP-N-acetylglucosamine— N-acetylmuramyl-(pentapeptide) pyrophosphoryl- 


216 


cell division protein DivlB 


220 


cell division protein FtsA (ftsA) 


224 


cell division protein FtsZ (ftsZ) 


236 


ylmH protein (ylmH) 


240 


cell division protein DivlVA (divlVA) 


244 


isoleucyl-tRNA synthetase (ileS) 


252 


MutT/nudix family protein 


256 


ATP-dependent Clp protease, ATP-binding subunit CIpE (dpE) 


268 


methylenetetrahydrofolate dehydrogenase/methenyltetrahydrofolate cycloh 


274 


exodeoxyribonuclease VII, large subunit (xseA) 


278 


exodeoxyribonuclease VII, small subunit (xseB) 


282 


geranyltranstransferase (ispA) 


286 


hemolysin A 


290 


transcriptional repressor 


296 


DNA repair protein RecN (recN) 


300 


degV family protein (degV) 


322 


peptide ABC transporter, permease protein (oppC) 


326 


peptide ABC transporter, ATP-binding protein (oppD) 


328 


peptide ABC transporter, ATP-binding protein (oppF) 


348 


4-diphosphocvtidyl-2C-methyl-D-erythritol kinase (ispE) 


352 


adc operon repressor AdcR (adcR) 


356 


zinc ABC transporter, ATP-bindinq protein (adcC) 


370 


tyrosyl-tRNA synthetase (tyrS) 


374 


penicillin-binding protein 1 B (pbpl B) 


378 


DNA-directed RNA polymerase, beta subunit (rpoB) 


382 


dna-directed ma polymerase beta' chain 
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390 


competence protein CgIA (cgIA) 


406 


acetate kinase (ackA) 


410 


transcriptional regulator 


418 


pyrroline-5-carboxylate reductase (proC) 


422 


glutamyl-aminopeptidase (pepA) 


432 


thioredoxin family protein 


436 


tRNA binding domain protein (pheT) 


440 


methyltransferase 


442 


single-strand DNA-bindinq protein, authentic point mutation (ssbB) 


454 


GAF domain protein (lytS) 


466 


IrgB protein (IrgB) 


474 


oligopeptide ABC transporter, permease protein 


476 


peptide ABC transporter, ATP-binding protein 


480 


peptide ABC transporter, ATP-binding protein (oppF) 


484 


PTS system, IIABC components (treB) 


488 


alpha amylase family protein (treC) 


494 


transcriptional regulator, BgIG family 


506 


transcriptional regulator, BgIG family 


508 


PTS system, IIB component 


514 


PTS system, IIC component 


518 


transketolase, N-terminal subunit (tktA) 


528 


ribosomal protein S15 (rpsO) 


546 


cysteinyl-tRNA synthetase (cysS) 


554 


RNA methyltransferase, TrmH family, group 3 


562 


DeqV family protein (deqV) 


572 


ribosomal protein S9 (rpsl) 


576 


integrase, phage family 


580 


transcriptional regulator 


596 


recombination protein 


626 


transcriptional regulator MutR 


630 


transporter 


640 


amino acid ABC transporter, permease protein (opuBB) 


642 


qlycine betaine/L-proline transport ATP binding subunit (proV) 


654 


lectin, alpha subunit precursor 


662 


transcriptional regulator 


664 


acetyltransferase, GNAT family 


666 


acetyltransferase, GNAT family (rimJ) 


670 


acetyltransferase, GNAT family 


676 


transcriptional regulator, tetR family domain protein 


680 


ABC transporter efflux protein, DrrB family 


690 


IS1381, transposase OrfA/OrfB, truncation 


714 


magnesium transporter, CorA family 


718 


oxidoreductase, Gfo/ldh/MocA family 


722 


valyl-tRNA synthetase (valS) 


730 


acetyltransferase, GNAT family 


746 


methyltransferase 


750 


bacteriophage L54a, integrase 


754 


DNA-damage-inducible protein J 


774 


cation efflux system protein 


778 


oxidoreductase, aldo/keto reductase family 


784 


alcohol dehydrogenase, zinc-containing 


790 


3-oxoadipate enol-lactone hydrolase/4-carboxymuconolactone decarboxylas 


804 


ribonucleoside-diphosphate reductase, alpha subunit (nrdE) 


808 


nrdl protein (nrdl) 


812 


Ribonucleotide reductases 


824 


elaA protein (elaA) 


828 


RNA methyltransferase, TrmA family 


832 


RecX family protein 


840 


-identity (jag) 
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844 


membrane protein, 60 kDa (yidC) 


856 


UTP-glucose-1 -phosphate uridylylfransferase (galU) 


864 


rhomboid family protein 


884 


MORN motif family 


892 


transcriptional regulator 


896 


adenylosuccinate lyase (purB) 


908 


phosphoribosylaminoimidazole carboxylase, catalytic subunit (purE) 


912 


phosphoribosylamine-glycine ligase (purD) 


916 


phosphosugar-bindinq transcriptional requlator 


920 


acetyl xylan esterase 


922 


ROK family protein (gki) 


926 


N-acetylneuraminate lyase (nanA) 


936 


sugar ABC transporter, permease protein 


940 


sugar ABC transporter, permease protein (msmF) 


952 


LysM domain protein, authentic frameshift 


956 


zoocin A endopeptidase 


958 


phosphoribosylaminoimidazolecarboxamideformyltransferase/IIVlP cyclohydr 


962 


acetyltransferase, GNAT family family 


964 


phosphoribosylglycinamide formyltransferase (purN) 


968 


phosphoribosylformylglycinamidine cyclo-ligase (purM) 


972 


amidophosphoribosyltransferase (purF) 




phosphoribosylformylglycinamidine synthase 


984 


phosphoribosylaminoimidazole-succinocarboxamide synthase (purC) 


1042 


oligoendopeptidase F (pepF) 


1060 


ebsC protein 


1068 


hydrolase, haloacid dehalogenase-like family 


1076 


riboflavin synthase, beta subunit (ribH) 


1082 


riboflavin biosynthesis protein RibD (ribD) 


1086 


Mn2+/Fe2+ transporter, NRAMP family 


1094 


peptidase, U32 family 


1116 


HPr(Ser) kinase/phosphatase (hprK) 


1130 


oxidoreductase 


1148 


signal recognition particle-docking protein FtsY (ftsY) 


1152 


Cof family protein 


1156 


Cof family protein 


1172 


vicX protein (vicX) 


1176 


sensory box sensor histidine kinase (vicK) 


1180 


DNA-binding response regulator (vicR) 


1184 


amino acid ABC transporter, ATP-binding protein 


1188 


amino acid ABC transporter, amino acid-binding protein (fliY) 


1192 


amino acid ABC transporter, permease protein 


1196 


amino acid ABC transporter, permease protein 


1208 


DNA-binding response regulator (vicR) 


1210 


threonyl-tRNA synthetase (thrS) 


1214 


qlycosyl transferase, qroup 1 


1218 


glycosyl transferase, group 1 (cpoA) 


1222 




1230 


proline dipeptidase (pepQ) 


1238 


haloacid dehalogenase-like hydrolase superfamily 


1244 


mannonate dehydratase (uxuA) 


1248 


glucuronate isomerase 


1254 


transcriptional regulator, GntR family 


1268 


sodiumgalactoside symporter family protein 


1270 


D-isomer specific 2-hydroxyacid dehydrogenase family protein 


1282 


transcriptional regulator, LysR family 


1290 


ABC transporter, ATP-bindinq protein (potA) 


1296 


DedA family protein 


1308 


MutT/nudix family protein family 


1310 


phosphoserine phosphatase SerB (serB) 
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1312 


septation rinq formation requlator EzrA 


1320 


hydrolase, haloacid dehalogenase-like family (gph) 


1340 


sensor histidine kinase (vncS) 


1348 


transmembrane protein Vexp3 (vex3) 


1352 


ABC transporter, ATP-bindinq protein (vex2) 


1358 


transmembrane protein Vexpl (vexl) 


1366 


transposase 


1374 


integrase, phage family 


1390 


holin 2 


1398 


minor structural protein 


1400 


host specificity protein 


1404 


minor structural protein 


1406 


PbIA 


1486 


homeobox protein drq11 


1488 


reverse transcriptase 


1496 


p22 erf-like protein 


1498 


gp157 


1500 


tropomyosin 2 


1512 


gp49 homologous 


1526 


transcriptional regulator-related protein 


1566 


chorismate mutase 


1572 


PTS system component 


1576 


PTS system, MB component 


1580 


PTS system IIA component 


1584 


lactose phosphotransferase system repressor (lacR) 


1594 


adhesion lipoprotein (Imb) 


1602 


GTP pyrophosphokinase (relA) 


1606 


2',3'-cyclic-nucleotide 2"-phosphodiesterase (cpdB) 


1616 


iron ABC transporter, iron-bindinq protein 


1620 


DNA-binding response regulator 


1630 


PTS system component 


1634 


PTS system component (manM) 


1638 


PTS system component (manL) 


1642 


PTS system component 


1658 


response regulator BIpR (blpR) 


1676 


phosphate transport system regulatory protein PhoU 


1680 


phosphate ABC transporter, ATP-bindinq protein (pstB) 


1684 


phosphate ABC transporter, permease protein (pstA) 


1690 


phosphate ABC transporter, permease protein (pstC) 


1694 


probable hemolysin precursor 


1704 


ribosomal protein L1 1 methyltransferase fprmA) 


1710 


transcriptional regulator, MerR family (skgA) 


1714 


acetyltransferase, GNAT family 


1716 


MutT/nudix family protein 


1722 


spermidine N1 -acetyltransferase 


1726 


ATPase, AAA family 


1736 


ABC transporter domain protein 


1738 


Helix-turn-helix domain protein 


1748 


inteqrase, phaqe family 


1756 


Helix-turn-helix domain protein 


1762 


bacteriophage L54a, integrase 


1768 


LPXTG-motif cell wall anchor domain protein 


1776 


membrane protein 


1778 


conjugal transfer protein 


1780 


IS1381 , transposase OrfA/OrfB, truncation 


1802 


transcriptional regulator (rstR-1 ) 


1806 


transcriptional requlator 


1808 


FtsK/SpolllE family protein 


1814 


aggregation substance 
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1818 


mercuric reductase 


1822 


transcriptional regulator, MerR family 


1824 


Mn2+/Fe2+ transporter, NRAMP family 


1830 


ABC transporter, ATP-binding protein (epiF) 


1848 


Helix-turn-helix domain protein 


1850 


type 2 phosphatidic acid phosphatase(PAP2), family 


1858 


Abortive infection protein family 


1868 


aminotransferase, class-V 


1874 


glutathione reductase (gor) 


1882 


chorismate synthase (aroC) 


1886 


3-dehydroquinate synthase (aroB) 


1900 


sulfatase family protein 


1914 


ABC transporter, ATP-binding protein 


1920 


smf protein (Smffamily) 


1924 


transferrin receptor 


1928 


iron compound ABC transporter, ATP-binding protein 


1932 


iron compound ABC transporter, permease protein 


1942 


acetyltransferase, CysE/LacA/LpxA/NodL family 


1952 


GTP-binding protein 


1958 


carbon starvation protein A 


1960 


response regulator (lytR) 


1962 


GAF domain protein (lytS) 


2000 


extracellular protein 


2004 


diarrheal toxin (yukA) 


2024 


carbamoyl-phosphate synthase, large subunit (carB) 


2028 


carbamoyl-phosphate synthase, small subunit (carA) 


2032 


aspartate carbamoyltransferase (pyrB) 


2036 


dihydroorotase, multifunctional complex type (pyrC) 


2040 


orotate phosphoribosyltransferase (pyrE) 


2048 


membrane protein 


2062 


phosphate ABC transporter, permease protein (pstA-2) 


2064 


phosphate ABC transporter, ATP-binding protein (pstB) 


2070 


phosphate transport system regulatory protein PhoU 


2072 


aminopeptidase N (pepN) 


2076 


DNA-binding response regulator (arlR) 


2080 


sensor histidine kinase (arlS) 


2088 


siqnal recognition particle protein (ffh) 


2102 


peptide ABC transporter, peptide-binding protein 


2104 


integrase/recombinase, phage integrase family 


2108 


sensor histidine kinase 


2112 


DNA-bindinq response regulator (vicR) 


2118 


ABC transporter, ATP-binding protein 


2122 


nisin-resistance protein 


2130 


lipoprotein 


2136 


gid protein (gjd) 


2140 


transcriptional regulator, GntR family 


2142 


GMP synthase (guaA) 


2152 


branched-chain amino acid ABC transporter, permease protein (livM) 


2154 


branched-chain amino acid ABC transporter, ATP-bindinq protein (livG) 


2156 


branched-chain amino acid ABC transporter, ATP-binding protein (livF) 


2160 


acetoin utilization protein AcuB 


2174 


DNA polymerase III, delta prime subunit (holB) 


2186 


copper homeostasis protein (cutC) 


2190 


phosphoserine aminotransferase (serC) 


2202 


methylated-DNA-protein-cysteine S-methyltransferase (ogt) 


2208 


exodeoxyribonuclease III (xth) 


2214 


PTS system, IIC component 


2224 


tellurite resistance protein TehB (tehB) 


2246 


icaA protein 
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2250 


acetyltransferase, GNAT family 


2258 


oxidoreductase, short chain dehydrogenase/reductase family (fabG) 


2266 


oxidoreductase, Gfo/ldh/MocA family family 


2268 


glyoxalase family protein 


2272 


UDP-N-acetylqlucosamine pyrophosphorylase (qlmU) 


2276 


MutT/nudix family protein 


2284 


5-methylthioadenosine/S-adenosylhomocysteine nucleosidase (mtf) 


2296 


phosphatidate cytidylyltransferase (cdsA) 


2300 


membrane-associated zinc metalloprotease 


2308 


autolysin (flgj) 


2312 


DNA polymerase III, alpha subunit, Gram-positive type 


2320 


nitroreductase family protein superfamily 


2326 


4-hydroxy-2-oxoglutarate aldolase/2-deydro-3-deoxyphosphogluconate aldo 


2328 


carbohydrate kinase, PfkB family 


2336 


oxidoreductase, short chain dehydrogenase/reductase family (fabG) 


2338 


PTS system, IIA component (manL) 


2342 


glucuronyl hydrolase 


2346 


PTS system, IIB component (manL) 


2350 


PTS system, IIC component (manM) 


2364 


sugar binding transcriptional regulator RegR (regR) 


2368 


polypeptide deformylase (def) 


2380 


oxidoreductase, Gfo/ldh/MocA family 


2382 


endopeptidase O (pepO) 


2394 


Na+/H+ antiporter 


2404 


transcriptional regulator 


2410 


replication initiation protein RepRC 


2412 


bacteriophage L54a, antirepressor 


2416 


e11 


2422 


replicative DNA helicase (dnaB) 


2432 


GTP-binding protein 


2440 


arpR protein 


2444 


gene 17 protein 


2458 


inteqrase/recombinase, phage inteqrase family 


2468 


bacteriophage L54a, phage D3 terminase 


2472 


protease 


2500 


PbIB 


2504 


sensor histidine kinase 


2514 


N-acetylmuramoyl-L-alanine amidase 


2518 


KH domain protein 


2522 


ribosomal protein S16 (rpsP) 


2526 


permease 


2528 


ABC transporter, ATP-binding protein 


2538 


carbamoyl-phosphate synthase, large subunit 


2540 


carbamoyl-phosphate synthase, small subunit (carA) 


2550 


transcriptional requlator, LysR family 


2554 


ribosomal protein L27 (rpmA) 


2562 


ribosomal protein L21 (rplU) 


2572 


glycerophosphoryl diester phosphodiesterase 


2582 


nitroreductase family protein 


2586 


dipeptidase (pepV) 


2614 


GTP-binding protein HflX (hfIX) 


2618 


galactose-1 -phosphate uridylyltransferase (galT) 


2626 


oxidoreductase, short chain dehydrogenase/reductase family 


2630 


single-stranded-DNA-specific exonuclease RecJ (recJ) 


2638 


adenine phosphoribosyltransferase (apt) 


2646 


Bcl-2 family protein 


2654 


oxidoreductase, DadA family protein 


2658 


glucose-1 -phosphate thymidylyltransferase (rfbA) 


2664 


dTDP-4-dehydrorhamnose 3,5-epimerase (rfbC) 
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2682 


hyaluronidase 


2686 


mutator MutT protein (mutX) 


2690 


MutT/nudix family protein 


2694 


membrane protein 


2702 


acetolactate synthase (ilvK) 


2706 


adherence and virulence protein A (pavA) 


2714 


ABC transporter, permease protein (rbsC) 


2722 


metallo-beta-lactamase superfamily protein 


2734 


ribose 5-phosphate isomerase (rpiA) 


2738 


phosphopentomutase (deoB) 


2742 


purine nucleoside phosphorylase, family 2 (deoD) 


2750 


purine nucleoside phosphorylase (deoD) 


2762 


capsular polysaccharide biosynthesis protein Cps4A (cps4A) 


2768 


cpsb protein 


2770 


cpsc protein 


2772 


CpsE 


2774 


CpsF 


2776 


CpsVG 


2778 


CpsVH 


2780 


CpsVM 


2782 


CpsVN 


2784 


glycosyl transferase domain protein 


2786 


glycosyl transferase, family 2/glycosyi transferase family 8 


2790 


CpsVK 


2794 


CpsL 


2796 


neuB protein 


2798 


UDP-N-acetylglucosamine 2-epimerase 


2800 


hexapeptide transferase family protein 


2802 




2808 


uracil-DNA glycosylase (ung) 


2818 


DNA topoisomerase IV, B subunit (parE) 


2822 


DNA topoisomerase IV, A subunit (parC) 


2826 


branched-chain amino acid aminotransferase (ilvE) 


2842 


glycerol kinase (glpK) 


2848 


aerobic glycerol-3-phosphate dehydrogenase (glpD) 


2874 


ABC transporter, ATP-binding protein 


2882 


PTS system component (bqlP) 


2886 


glutamate 5-kinase (proB) 


2890 


gamma-glutamyl phosphate reductase (proA) 


2898 


cell division protein FtsL (ftsL) 


2904 


penicillin-bindinq protein 2X (pbpX) 


2910 


phospho-N-acetylmuramoyl-pentapeptide-transferase (mraY) 


2914 


ATP-dependent RNA helicase, DEAD/DEAH box family (deaD) 


2918 


ABC transporter, substrate-binding protein 


2924 


amino acid ABC transporter, permease protein 


2928 


amino acid ABC transporter, ATP-binding protein 


2932 


thioredoxin reductase (trxB) 


2940 


NAD+ synthetase (nadE) 


2944 


aminopeptidase C (pepC) 


2952 


recombination protein U (recll) 


2966 


Uncharacterized protein family UPF0020 family 


2974 


autoinducer-2 production protein LuxS (luxS) 


2978 


KH domain protein 


2986 


ABC transporter, ATP-binding protein 


2994 


DNA-binding response requlator (vraR) 


3000 


guanylate kinase (qmk) 


3004 


DNA-directed RNA polymerase, omega subunit 


3008 


primosomal protein N (priA) 


3012 


methionyl-tRNA formyltransferase (fmt) 
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3016 


Sun protein (sun) 


3020 


protein phosphatase 2C 


3032 


sensor histidine kinase 


3034 


DNA-binding response regulator (vraR) 


3036 


cof family protein/peptidvl-prolvl cis-trans isomerase, cyclophilin typ 


3040 


S1 RNA binding domain protein (rpsA) 


3044 


pyruvate formate-lyase-activating enzyme 


3062 


PTS system, MB component (celA) 


3066 


PTS system, cellobiose-specific IIC component (celB) 


3068 


formate acetyltransferase (pfl) 


3072 


transaldolase 


3080 


cysteine synthase A (cysK) 


3088 


comF operon protein 1 (comFA) 


3092 


competence protein ComF 


3096 


ribosomal subunit interface protein (yfiA) 


3104 


tryptophanyl-tRNA synthetase (trpS) 


3108 


carbamate kinase (arcC) 


3116 


ornithine carbamoyltransferase (argF) 


3124 


arginine deiminase (arcA) 


3134 


transcriptional regulator, Crp/Fnr family 


3138 


inosine-5'-monophosphate dehydrogenase (quaB) 


3140 


MutR 


3142 


transporter 


3146 


recF protein (recF) 


3158 


peptidase, M16 family 


3166 


ABC transporter, ATP-binding protein 


3170 


ABC transporter, ATP-binding protein 


3178 


LysM domain protein (lytN) 


3180 


immunodominant antiqen A (isaA) 


3184 


L-serine dehydratase, iron-sulfur-dependent, alpha subunit (sdhA) 


3188 


L-serine dehydratase, iron-sulfur-dependent, beta subunit (sdhB) 


3202 


DHH subfamily 1 protein 


3206 


ribosomal protein L9 (rpll) 


3210 


replicative DNA helicase (dnaB) 


3216 


ribosomal protein S4 (rpsD) 


3224 


transcriptional regulator, TetR family 


3236 


membrane protein 


3238 


choline transporter (proWX) 


3240 


glycine betaine/L-proline transport ATP binding subunit (proV) 


3242 


DNA-binding response regulator 


3244 


Histidine kinase-, DNA gyrase B-, phytochrome-like ATPase family 


3246 


ornithine carbamoyltransferase (argF) 


3248 


carbamate kinase (arcC) 


3252 


membrane protein 


3256 


sensory box histidine kinase VicK 


3258 


DNA-binding response regulator 


3268 


Helix-turn-helix domain protein 


3278 


integrase 


3284 


ribosomal protein L33 (rpmG) 


3288 


ribosomal protein L32 (rpmF) 


3300 


YitT family protein 


3304 


YitT family protein 


3320 


DNA mismatch repair protein MutS (mutS) 


3324 


cold-shock domain family protein-related protein 


3336 


drug transporter 


3340 


Holliday junction DNA helicase RuvA (ruvA) 


3352 


recA protein (recA) 


3386 


oxidoreductase, Gfo/ldh/MocA family 


3390 


acetyltransferase, GNAT family 
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3394 


anaerobic ribonucleoside-triphosphate reductase activating protein (nrd 


3412 


ABC transporter, permease protein (rbsC) 


3414 


ABC transporter, ATP-binding protein (nrtC) 


3416 


PTS system, mannose-specific IIAB components (manL) 


3420 


Cof family protein 


3432 


xanthine/uracil permease family protein 


3440 


acetyltransferase, GNAT family 


3442 


transcriptional regulator (cps4A) 


3448 


HIT family protein (hit) 


3460 


ABC transporter, permease protein 


3472 


Uncharacterized BCR, YhbC family COG0779 superfamily 


3484 


ribosomal protein L7A family 


3496 


esterase 


3500 


transcriptional repressor, CopY (copY) 


3504 


cation-transporting ATPase, E1-E2 family 


3508 


cation-binding protein-related protein 


3520 


DNA polymerase I (polA) 


3534 


DNA-binding response regulator (saeR) 


3536 


sensor histidine kinase (saeS) 


3562 


drug resistance transporter, EmrB/QacA subfamily 


3566 


peptidase M24 family protein 


3570 


peptidase M24 family protein (pepQ) 


3572 


cytidine/deoxycytidylate deaminase family protein 


3584 


translation elongation factor P (efp) 


3592 


N utilization substance protein B (nusB) 


3596 


sugar-binding transcriptional regulator, Lacl family (scrR) 


3600 


sucrose-6-phosphate dehydrogenase (scrB) 


3606 


PTS system IIABC components (scrA) 


3610 


fructokinase (scrK) 


3614 


mannose-6-phosphate isomerase, class I (manA) 


3622 


phospho-2-dehydro-3-deoxyheptonate aldolase (aroH) 


3626 


holo-(acyl-carrier-protein) synthase (acpS) 


3630 


alanine racemase (air) 


3634 


autolysin (usp45) 


3636 


ATP-dependent DNA helicase RecG (recG) 


3642 


shikimate 5-dehydrogenase (aroE) 


3652 


Cof family protein 


3668 


ferredoxin-related protein 


3676 


peptidase t (pepT) 


3684 


UDP-N-acetylmuramoylalanyl-D-glutamate-2,6-diaminopimelate ligase (mur 


3692 


iron compound ABC transporter, substrate-bindinq protein 


3698 


FecCD transport family protein (sirB) 


3704 


iron compound ABC transporter, permease protein (sirB) 


3710 


inorganic pyrophosphatase, manganese-dependent (ppaC) 


3714 


pyruvate formate-lyase-activating enzyme (pfIA) 


3718 


CBS domain protein 


3730 


acid phosphatase 


3736 


LPXTG-motif cell wall anchor domain protein 


3738 


LPXTG-site transpeptidase family protein 


3742 


LPXTG-site transpeptidase family protein 


3744 


cell wall surface anchor family protein 


3746 


cell wall surface anchor family protein 


3752 


glycosyl transferase, qroup 1 family protein domain protein 


3754 


EpsQ protein 


3756 


polysaccharide extrusion protein 


3768 


dTDP-glucose 4-6-dehydratase 


3782 


glycosyl transferase domain protein 


3788 


dTDP-4-dehydrorhamnose reductase (rfbD) 


3796 


RNA polymerase siqma-70 factor (rpoD) 
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3802 


DNA primase (dnaG) 


3816 


ABC transporter, ATP-binding protein Vexp2 (vex2) 


3818 


permease 


3820 


transmembrane protein Vexp3 


3822 


transmembrane protein Vexp3 


3832 


endopeptidase O (pepO) 


3834 


endopeptidase O (pepO) 


3840 


serine protease, subtilase family 


3842 


exotoxin 2 


3844 


CylK 


3854 


glycine cleavage system T protein 


3856 


CylE 


3858 


ABC transporter homolog CylB 


3862 


acyl carrier protein homolog AcpC (acpP) 


3864 


3-oxoacyl-(acyl-carrier-protein) reductase (fabG) 


3868 


CylD 


3876 


membrane protein 


3912 


LPXTG-site transpeptidase family protein 


3916 


LPXTG-site transpeptidase family protein 


3918 


LPXTG-site transpeptidase family protein 


3920 


LPXTG-motif cell wall anchor domain protein 


3928 


chaperonin, 33 kDa (hsIO) 


3932 


Tn5252, Orf 1 0 protein 


3934 
3948 


transposase OrfAB, subunit B 


psr protein 


3952 


shikimate kinase (aroK) 


3964 


enolase (eno) 


3972 


MutT/nudix family protein 


3976 


glycosyl transferase, group 1 


3978 


preprotein translocase, SecA subunit (secA) 


3986 


preprotein translocase SecY family protein 


3990 


glycosyl transferase, family 8 


3992 


qlycosyl transferase, family 2 


3998 


glycosyl transferase, family 8 


4000 


glycosyl transferase, family 2/glycosyl transferase family 8 


4002 


glycosyl transferase, family 8 


4012 


LPXTG-motif cell wall anchor domain protein (clfB) 


4016 


transcriptional regulator 


4018 


excinuclease ABC, B subunit (uvrB) 


4022 


Abortive infection protein family 


4024 


amino acid ABC transporter, amino acid-binding protein/permease protein 


4026 


amino acid ABC transporter, ATP-binding protein 


4034 


GTP-binding protein, GTP1/Obg family (obg) 


4042 


aminopeptidase PepS (pepS) 


4050 


ribosomal small subunit pseudouridine synthase A (rsuA) 


4060 


lactoylglutathione lyase (gloA) 


4064 


glycosyl transferase family protein 


4072 


alkylphosphonate utilization operon protein PhnA (phnA) 


4078 


qlucosamine-fructose-6-phosphate aminotransferase (isomerizinq) (glmS) 


4090 


Phosphofructokinase 


4094 


DNA polymerase III, alpha subunit (dnaE) 


4098 


transcriptional regulator, GntR family 


4102 


ABC transporter, ATP-bindinq protein 


4106 


ABC transporter, ATP-binding protein 


4116 


FtsK/SpolllE family protein 


4122 


Helix-turn-helix domain protein 


4152 


Helix-turn-helix domain protein 


4158 


excisionase 


4160 


transposase 
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4166 


chloramphenicol acetyltransferase (cat) 


4174 


PilB-related protein 


4178 


acetyltransferase 


4182 


Leucine Rich Repeat domain protein 


4190 


nucleoside diphosphate kinase (ndk) 


4206 


Protein of unknown function superfamily 


4218 


hydrolase, haloacid dehalogenase-like family (pho2) 


4226 


oxygen-independent coproporphyrinogen III oxidase 


4236 


phosphoqlucomutase/phosphomannomutase family protein (femD) 


4240 


Gram-positive signal peptide, YSIRK family domain protein 


4256 


cobyric acid synthase (cobQ) 


4260 


lipoate-protein ligase A (IpiA) 


4264 


branched-chain alpha-keto acid dehydrogenase E3 component, lipoamide de 


4266 


pyruvate dehydrogenase complex, E2 component, dihydrolipoamide acetyltr 


4270 


pyruvate dehydrogenase complex, E1 component, pyruvate dehydrogenase be 


4286 


magnesium transporter, CorA family 


4294 


exonuclease RexB (rexB) 


4302 


phenylalanyl-tRNA synthetase, beta subunit (pheT) 


4324 


ATP synthase F1 , epsilon subunit (atpC) 


4328 


ATP synthase F1 , beta subunit (atpD) 


4332 


ATP synthase F1 , gamma subunit (atpG) 


4338 


ATP synthase F1 , alpha subunit (atpA) 


4342 


ATP synthase F1 , delta subunit (atpH) 


4346 


ATP synthase F0, B subunit (atpF) 


4350 


ATP synthase, F0 subunit A (atpB) 


4354 


proton-translocating ATPase, c subunit-related protein 


4360 


glycogen synthase (glgA) 


4362 


glycogen biosynthesis protein GlgD (glgD) 


4366 


1 ,4-alpha-qlucan branchinq enzyme (qlgB) 


4368 


pullulanase 


4382 


ribonuclease BN 


4396 


acetyltransferase, GNAT family 


4398 


UDP-N-acetvlqlucosamine 1-carboxyvinyltransferase (murA) 


4402 


thiamine-phosphate pyrophosphorylase (thiE) 


4406 


phosphomethylpyrimidine kinase (thiD) 


4410 


transcriptional regulator, Deg family (tenA) 


4414 


ABC transporter, ATP-binding protein 


4426 


S-adenosylmethionine synthetase (metK) 


4440 


DNA polymerase III, gamma and tau subunits (dnaX) 


4444 


GAF domain protein 


4448 


uridine kinase (udk) 


4452 


ATP-dependent RNA helicase, DEAD/DEAH box family 


4458 


peptidoglycan GlcNAc deacetylase (pgdA) 


4462 


glyceraldehyde-3-phosphate dehydrogenase, NADP-dependent (gapN) 


4466 


phosphoenolpyruvate-protein phosphotransferase (ptsl) 


4470 


phosphocarrier protein hpr 


4474 


NrdH-redoxin-related protein 


4478 


ribonucleoside-diphosphate reductase 2, alpha subunit (nrdE) 


4498 


qlycosyl transferase, family 8 


4504 


alanyl-tRNA synthetase (alaS) 


4512 


alkyl hydroperoxide reductase, subunit F (ahpF) 


4516 


alkyl hydroperoxide reductase, subunit C (ahpC) 


4520 


ribosomal protein S2 (rpsB) 


4524 


translation elongation factor Ts (tsf) 


4532 


transcriptional regulator CtsR (ctsR) 


4536 


ATP-dependent Clp protease, ATP-binding subunit (dpC) 


4540 


deoxynucleoside kinase 


4544 


NifR3/Smm1 family protein 


4548 


chaperonin, 33 kDa (hsIO) 
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4558 


glutamate-cysteine ligase (gshA) 


4562 


Helix-turn-helix domain, fis-type protein 


4566 


perfringolysin 0 regulator protein (pfoR) 


4570 


adenylosuccinate synthetase (purA) 


4578 


SgaT protein (sqaT) 


4582 


PTS system, IIB component (sgaT) 


4586 


PTS system, IIA component (mtIA) 


4590 


hexulose-6-phosphate synthase 


4594 


hexulose-6-phosphate isomerase 


4598 


L-ribulose-5-phosphate 4-epimerase (araD) 


4606 


sugar binding transcriptional regulator RegR 


4610 


D-isomer specific 2-hydroxyacid dehydrogenase family protein (serA) 


4622 


transcriptional regulator, BqlG family 


4632 


glycine betaine/L-proline transport ATP binding subunit (proV) 


4636 


amino acid ABC transporter, permease protein 


4644 


Na+/H+ exchanger family protein (kefB) 


4648 


glyoxylase family protein 


4652 


LPXTG-site transpeptidase family protein 


4656 


DNA gyrase, A subunit (gyrA) 


4660 


L-lactate dehydrogenase (Idh) 


4664 


NADH oxidase ( nox) 


4680 


lipoprotein (bmpD) 


4690 


pantothenate kinase (coaA) 


4694 


ribosomal protein S20 (rpsT) 


4698 


amino acid ABC transporter, amino acid-binding protein (aatB) 


4702 


amino acid ABC transporter, ATP-binding protein 


4726 


ribosomal large subunit pseudouridine synthase B (rluB) 


4734 


Uncharacterized ACR, COG1354 


4738 


inteqrase/recombinase, phage inteqrase family (xerD) 


4742 


CBS domain protein 


4746 


phosphoesterase 


4750 


HAM1 protein 


4768 


transcriptional regulator, biotin repressor family 


4792 


amino acid ABC transproter, permease protein 


4796 


amino acid ABC transporter, substrate-binding protein 


4798 


6-aminohexanoate-cyclic-dimer hydrolase 


4800 


transcription elongation factor GreA (qreA) 


4804 


Uncharacterized BCR, YceG family COG1559 


4812 


UDP-N-acetylmuramate-alanine ligase (murC) 


4822 


Snf2 family protein 


4828 


GTP-binding protein (b2511) 


4832 


primosomal protein Dnal (dnal) 


4844 


sensor histidine kinase (arlS) 


4846 


DNA-binding response regulator (arlR) 


4852 


heat shock protein HtpX (htpX) 


4870 


potassium uptake protein, Trk family 


4874 


ABC transporter, ATP-binding protein 


4888 


phosphoglycerate kinase (pgk) 


4896 


transcriptional regulator, MerR family 


4900 


glutamine synthetase, type I (glnA) 


4904 


secreted 45 kd protein (usp45) 


4908 


metallo-beta-lactamase superfamily protein 


4916 


glycoprotease family protein 


4926 


glycoprotease family protein (gcp) 


4938 


ribosomal protein S14p/S29e (rpsN) 


4952 


exonuclease(dnaQ) 


4956 


transcriptional regulator, rnerR family 


4958 


cyclopropane-fatty-acvl-phospholipid synthase (cfa) 


4970 


1 ,4-dihydroxy-2-naphthoate octaprenyltransferase (menA) 
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4972 


pyridine nucleotide-disulphide oxidoreductase (ndh) 


4974 


cytochrome d oxidase, subunit I (cydA) 


4976 


cytochrome d ubiquinol oxidase, subunit II (cydB) 


4980 


transport ATP-binding protein CydD 


4988 


poly prenyl synthetase (ispB) 


4990 


X-pro dipeptidyl-peptidase (pepX) 


4998 


drug transporter 


5002 


universal stress protein family 


5004 


glycerol uptake facilitator protein (glpF) 


5012 


cppA protein (cppA) 


5034 


exodeoxyribonuclease V, alpha subunit (recD) 


5038 


Signal peptidase I 


5042 


ribonuclease Hill (rnhC) 


5062 


transcriptional regulator 


5068 


maltose ABC transporter, permease protein (malD) 


5072 


maltose ABC transporter, permease protein (malC) 


5088 


ABC transporter, ATP-binding protein 


5092 


ABC transporter, permease protein 


5106 


spspoJ protein (spoOJ) 


5114 


DNA polymerase III, beta subunit (dnaN) 


5118 


Diacylglycerol kinase catalytic domain (presumed) protein 


5138 


transcription-repair coupling factor (mfd) 


5142 


S4 domain protein 


5156 


MesJ/Ycf62 family protein 


5160 


hypoxanthine phosphoribosyltransferase (hpt) 


5164 


cell division protein FtsH (ftsH) 


5172 


hydrolase, haloacid dehalogenase-like family (b2690) 


5178 


transcriptional regulator, MarR family 


5182 


3-oxoacyl-(acyl-carrier-protein) synthase III (fabH) 


5190 


enoyl-(acyl-carrier-protein) reductase (fabK) 


5194 


malonyl CoA-acyl carrier protein transacylase (fabD) 


5198 


3-oxoacyl-[acyl-carrier protein] reductase (fabG) 


5200 


3-oxoacyl-(acyl-carrier-protein) synthase II (fabF) 


5202 


acetyl-CoA carboxylase, biotin carboxyl carrier protein (accB) 


5206 


(3R)-hydroxymyristoyl-(acyl-carrier-protein) dehydratase (fabZ) 


5210 


acetyl-CoA carboxylase, biotin carboxylase (accC) 


5214 


acetyl-CoA carboxylase, carboxyl transferase, beta subunit (accD) 


5218 


acetyl-CoA carboxylase, carboxyl transferase, alpha subunit (accA) 


5224 


seryl-tRNA synthetase (serS) 


5234 


PTS system, mannose-specific I ID component 


5246 


ribosomal large subunit pseudouridine synthase, RluD subfamily (rluD) 


5254 


GTP pyrophosphokinase (relA) 


5266 


ribose-phosphate pyrophosphokinase (prsA) 


5270 


aminotransferase, class-V 


5274 


DNA-bindinq protein 


5282 


Domain of unknown function 


5290 


platelet activating factor 


5296 


transcriptional regulator, AraC family 


5302 


voltage-gated chloride channel family protein 


5318 


spermidine/putrescine ABC transporter, ATP-binding protein (potA) 


5320 


UDP-N-acetylenolpyruvoylqlucosamine reductase (murB) 


5324 


bifunctional folate synthesis protein (folK) 


5328 


dihydroneopterin aldolase (folB) 


5332 


dihydropteroate synthase (folP) 


5336 


GTP cyclohydrolase I (folE) 


5344 


rarD protein (rarD) 


5348 


homoserine kinase (thrB) 


5354 


Polysaccharide deacetylase family (icaB) 


5362 


osmoprotectant transporter, BCCT family (opuD) 
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5384 


thiol peroxidase (psaD) 


5388 


hydrolase 


5390 


transcriptional regulator, GnfR family 


5402 


gls24 protein 


5424 


uncharacterized domain 1 


5440 


cation efflux family protein 


5454 


dihydroorotate dehydrogenase A (pyrDa) 


5458 


beta-lactam resistance factor (fibB) 


5462 


beta-lactam resistance factor (fibA) 


5474 


HD domain protein 


5482 


cation-transporting ATPase, E1-E2 family 


5486 


fructose-1 ,6-bisphosphatase (fbp) 


5488 


iron-sulfur cluster-bindinq protein 


5492 


peptide chain release factor 2 (prfB) 


5496 


cell division ABC transporter, ATP-binding protein FtsE (ftsE) 


5504 


carboxymethylenebutenolidase-relafed protein 


5506 


metallo-beta-lactamase superfamily protein 


5514 


DNA polymerase III, epsilon subunit/ATP-dependent helicase DinG 


5520 


asparaginyl-tRNA synthetase (asnS) 


5526 


inosine-uridine preferring nucleoside hydrolase (iunH) 


5528 


general stress protein 170 


5534 


Uncharacterised protein family superfamily 


5538 


Uncharacterized BCR, COG1481 


5546 


zinc ABC transporter, zinc-binding adhesion liprotein (adcA) 


5560 


isochorismatase family protein (entB) 


5566 


3-hydroxybutyryl-CoA dehydrogenase 


5572 


pyruvate phosphate dikinase (ppdK) 


5574 


glutamyl-tRNA(Gln) amidotransferase, C subunit (gatC) 


5580 


glutamyl-fRNA(Gln) amidotransferase, A subunit (qatA) 


5594 


GTP-binding protein 


5612 


iojap-related protein 


5626 


transcriptional regulator SkgA (skgA) 


5630 


glycerol uptake facilitator protein (glpF) 


5634 


dihydroxyacetone kinase family protein 


5638 


dihydroxyacetone kinase family protein 


5640 


transcriptional regulator, tetR family 


5646 


dihydroxyacetone kinase family protein 


5654 


glutamine amidotransferase, class I 


5666 


peptidase, M20/M25/M40 family 


5668 


ABC transporter, ATP-binding protein 


5686 


pur operon repressor (purR) 


5690 


cmp-binding-factor 1 (cbfl) 


5694 


competence-induced protein Ccs50 (ccs50) 


5702 


ribulose-phosphate 3-epimerase (rpe) 


5710 


rRNA (quanine-NI-)-methyltransferase (rrmA) 


5712 


dimethyladenosine transferase (ksgA) 


5718 


primase-related protein 


5726 


endosome-associated protein 


5728 


CG17785 gene product 


5734 


dltD protein (dltD) 


5738 


D-alanyl carrier protein-related protein 


5742 


dltB protein (dltB) 


5754 


DNA-binding response requlator (arlR) 


5756 


ribosomal protein L34 (rpmH) 


5766 


penicillin-binding protein 4 (pbp4) 


5770 


intein-containing protein 


5774 


NifU family protein 


5778 


aminotransferase, class-V 


5782 


Uncharacterized protein family (UPF0051) family 
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5786 


ABC transporter, ATP-binding protein 


5790 


glycosyl transferase domain protein (llm) 


5794 


transcriptional regulator MecA (mecA) 


5798 


undecaprenol kinase 


5806 


amino acid ABC transporter, amino acid-binding protein/permease protein 


5808 


amino acid ABC transporter, ATP-binding protein 


5834 


riboflavin biosynthesis protein RibF (ribF) 


5850 


type I restriction-modification system, S subunit 


5860 


lipoprotein 


5862 


aggregation substance 


5866 


ID479 


5896 


type II DNA modification methyltransferase Spn5252IP (spn5252IMP) 


5916 


ribosomal protein L10 (rplJ) 


5922 


ATP-dependent Clp protease, ATP-binding subunit ClpC (clpC) 


5926 


homocysteine S-methyltransferase (mmuM) 


5932 


transcriptional regulator, TetR family 


5938 


GTP-binding protein (cqpA) 


5952 


thymidylate synthase (thyA) 


5956 


condensing enzyme, FabH-related 


5960 


hydroxymethylglutaryl-CoA reductase, degradative 


5974 


gene_idK21C13.21~pir||T04769~strong similarity to unknown protein, put 


5976 


FMN-dependent dehydrogenase family protein 


5980 


phosphomevalonate kinase 


5986 


diphosphomevalonate decarboxylase (mvaD) 


5990 


mevalonate kinase (mvk) 


5994 


Histidine kinase-, DNA gyrase B-, phytochrome-like ATPase family (PhoR1 


6002 


GTP pyrophosphokinase (relA) 


6006 


transposase for insertion sequence element is904 


6016 


5-nucleotidase family 


6018 


polypeptide deformylase (def) 


6022 


NADP-specific glutamate dehydrogenase (gdhA) 


6026 


ABC transporter, ATP-binding/permease protein 


6028 


ABC transporter, ATP-binding/permease protein 


6030 


acetyltransferase, GNAT family family 


6032 


ABC transporter, ATP-binding protein 


6040 


degV family protein (degV) 


6056 


carbohydrate kinase, PfkB family (fruB) 


6064 


beta-lactam resistance factor (fibB) 


6070 


2-dehydropantoate 2-reductase 


6076 


PTS system component 


6078 


pyridine nucleotide-disulphide oxidoreductase family protein (trxB) 


6082 


tRNA (guanine-NI)-methyltransferase (trmD) 


6092 


c5a peptidase precursor 


6100 


ParA 


6102 


transposase family protein (orfA) 


6116 


Tn5252, relaxase 


6120 


Tn5252, Orf 10 protein 


6124 


mercuric reductase 


6126 


transcriptional regulator, MerR family 


6132 


cation transport ATPase, E1-E2 family 


6138 


cation-transporting ATPase, E1-E2 family 


6140 


cation-transporting ATPase, E1-E2 family 


6144 


cation-transporting ATPase, E1-E2 family 


6146 


transcriptional repressor, CopY (copY) 


6150 


cadmium resistance transporter 


6158 


membrane protein 


6162 


flavoprotein (dfp) 


6170 


lipoate-protein ligase A 


6174 


FMN oxidoreductase (nemA) 
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6178 


Bacterial luciferase superfamilv 


6182 


glycine cleavage system H protein (gcvH) 


6186 


Domain of unknown function 


6194 


lipoate-protein ligase A (IplA) 


6198 


formate-tetrahydrofolate liqase (fhs) 


6202 


cardiolipin synthetase (els) 


6220 


aminotransferase, class li (aspB) 


6222 


RNA methyltransferase, TrmH family, group 2 


6232 


60 kda chaperonin 


6242 


purine nucleoside phosphorylase (deoD) 


6248 


deoxyribose-phosphate aldolase (deoC) 


6254 


Lyme disease proteins of unknown function 


6258 


ribosomal larqe subunit pseudouridine synthase, RluD subfamily (rluD) 


6262 


penicillin-binding protein 2A (pbp2A) 


6266 


pathenogenicity protein 


6268 


transcription antitermination protein NusG (nusG) 


6272 


qlycosyl transferase, family 8 


6276 


glycosyl transferase, family 8 


6284 


sugar transporter family protein 


6292 


sensory box histidine kinase 


6306 


homocysteine S-methyltransferase (metH) 


6310 


glycerol dehydrogenase 


6312 


DNA topology modulation protein FlaR 


6316 


translation initiation factor IF-1 (infA) 


6320 


adenylate kinase (adk) 


6326 


ribosomal protein L1 5 (rpIO) 


6330 


ribosomal protein L30 (rpmD) 


6336 


ribosomal protein S5 (rpsE) 


6344 


ribosomal protein L6 (rplF) 


6348 


ribosomal protein S8 (rpsH) 


6352 


ribosomal protein S14 (rpsN) 


6356 


ribosomal protein L5 (rplE) 


6360 


ribosomal protein L24 (rplX) 


6366 


ribosomal protein L14 (rpIN) 


6368 


ribosomal protein S17 (rpsQ) 


6372 


ribosomal protein L29 (rpmC) 


6374 


ribosomal protein L16 (rpIP) 


6378 


ribosomal protein S3 (rpsC) 


6382 


ribosomal protein L22 (rpIV) 


6386 


ribosomal protein S19 (rpsS) 


6390 


ribosomal protein L2 (rplB) 


6394 


ribosomal protein L23 (rplW) 


6398 


ribosomal protein L4/L1 family (rpID) 


6402 


ribosomal protein L3 (rpIC) 


6408 


ribosomal protein S10 (rpsJ) 


6414 


MATE efflux family protein 


6418 


threonine synthase (thrC) 


6428 


Uncharacterized BCR, COG1636 superfamily 


6436 


4-alpha-qlucanotransferase (malQ) 


6440 


glycogen phosphorylase family protein (malP) 


6444 


glycerol-3-phosphate transporter (glpT) 


6452 


rhodanese family protein 


6458 


ammonium transporter 


6464 


DNA repair protein RadA (radA) 


6472 


oxidoreductase, pyridine nucleotide-disulfide, class I 


6478 


ribose ABC transporter, periplasmic D-ribose-binding protein (rbsB) 


6484 


ribose ABC transporter. ATP-bindina protein (rbsA) 


6486 


ribose ABC transporter protein (rbsD) 


6488 


ribokinase (rbsK) 
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6498 


ABC transporter, ATP-binding protein 


6502 


DNA-binding response regulator (vicR) 


6506 


argininosuccinate synthase (argG) 


6508 


argininosuccinate lyase (argH) 


6514 


bacteriophage L54a, repressor protein 


6528 


soluble transducer HtrXIII 


6542 


probable transposase (insertion sequence IS861) 


6544 


ABC transporter, ATP-binding/permease protein 


6550 


ABC transporter, ATP-binding/permease protein 


6560 


Serine hydroxymethyltransferase 


6568 


HemK protein (hemK) 


6572 


peptide chain release factor 1 (prfA) 


6576 


thymidine kinases 


6580 


4-oxalocrotonate tautomerase (dmpl) 


6588 


oxidoreductase 


6594 


oxidoreductase 


6600 


formate/nitrite transporter family protein 


6608 


xanthine permease (pbuX) 


6612 


xanthine phosphoribosyltransferase (xpt) 


6616 


guanosine monophosphate reductase (guaC) 


6620 


drug resistance transporter, EmrB/QacA subfamily 


6622 


oxidoreductase 


6624 


Kup system potassium uptake protein (kup) 


6636 


0-mef.hyltransferase 


6642 


oligoendopeptidase F (pepF) 


6646 


competence protein CoiA (coiA) 


6650 


major facilitator superfamily protein superfamily 


6652 


ribosomal small subunit pseudouridine synthase A (rsuA) 


6658 


qlucosamine-6-phosphate isomerase (naqB) 


6662 


nodulin-related protein, truncation 


6664 


S-adenosylmethioninetRNA ribosyltransferase-isomerase (queA) 


6674 


permease, GntP family 


6684 


6-phospho-beta-glucosidase ( bqlA) 


6686 


PTS system, beta-glucosides-specific IIABC components 


6688 


transcription antiterminator Lict (licT) 


6704 


esterase 


6706 


sugar-binding transcriptional repressor, Lacl family 


6708 


hydrolase, haloacid dehalogenase-like family 


6712 


DNA internalization-related competence protein ComEC/Rec2 


6716 


competence protein CelA (celA) 


6720 


acyltransferase family protein 


6732 


ATP-dependent RNA helicase DeaD (deaD) 


6736 


lipoprotein, YaeC family 


6738 


ABC transporter, permease protein 


6752 


diacylglycerol kinase (dqkA) 


6768 


formamidopyrimidine-DNA glycosylase (mutM) 


6776 


epidermin immunity protein F 


6788 


glycyl-tRNA synthetase, beta subunit (glyS) 


6790 


acyl carrier protein phosphodiesterase 


6800 


SsrA-binding protein (smpB) 


6822 


D-alanine~D-alanine ligase 


6824 


recombination protein RecR (recR) 


6830 


penicillin-binding protein 2b 


6832 


phosphoglycerate mutase (gpmA) 


6836 


triosephosphate isomerase (tpiA) 


6856 


phosphoglycerate mutase family protein 


6860 


D-alanyl-D-alanine carboxypeptidase family 


6864 


autolysin 


6868 


heat-inducible transcription repressor HrcA (hrcA) 
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6872 


heat shock protein GrpE (grpE) 


6876 


chaperone protein dnak 


6880 


dnaJ protein (dnaJ) 


6884 


transcriptional regulator, gntR family domain protein 


6888 


tRNA pseudouridine synthase A (truA) 


6892 


phosphomethylpyrimidine kinase (thiD) 


6910 


galactose-6-phosphate isomerase, LacA subunit (lacA) 


6922 


tagatose 1 ,6-diphosphate aldolase (lacD) 


6932 


sugar ABC transporter, ATP-binding protein (msmK) 


6936 


glucan 1,6-alpha-glucosidase (dexB) 


6940 


UDP-glucose 4-epimerase (galE) 


6942 


response regulator (citB) 


6950 


citrate carrier protein (citS) 


6954 


malate oxidoreductase (tme) 


6958 


bacterocin transport accessory protein 


6976 


transposase family protein (orfA) 


6980 


PX01-128 


6986 


adhesion lipoprotein (Imb) 


6994 


DNA-directed RNA polymerase, alpha subunit (rpoA) 




ribosomal protein L17 (rplQ) 


7040 


probable dna-directed ma polymerase delta subunit 


7044 


CTP synthase (pyrG) 


7058 


bacteriocin transport accessory protein 


7074 


translation initiation factor IF-3 (infC) 


7100 


adenosine deaminase 


8468 


preprotein translocase, SecE subunit 


8476 


antigen, 67 kDa 


8486 


Lipase/Acylhydrolase 


8492 


peptide ABC transporter, permease protein (oppB) 


8494 


competence protein CgIB (cgIB) 


8502 


peptide ABC transporter, peptide-binding protein 


8504 


oxidoreductase 


8510 


amino acid ABC transporter, permease protein (opuBB) 


8522 


abc transporter atp-binding protein ybhf 


8530 


glycerol-3-phosphate dehydrogenase (NAD(P)+) (gpsA) 


8538 


sugar ABC transporter, sugar-binding protein 


8544 


secreted 45 kd protein (usp45) 


8556 


phosphoglycerate mutase family protein 


8566 


glycosyl hydrolase, family 3 


8576 


N-acetylmuramoyl-L-alanine amidase 


8596 


sensory box histidine kinase (withHAMPandPASd) 


8608 


aminoglycoside 6-adenylyltransferase 


8622 


iron compound ABC transporter, permease protein (sirB) 


8636 


phosphate ABC transporter, permease protein (pstC-2) 


8650 


branched-chain amino acid transport system II carrier protein (brnQ) 


8658 


PTS system, IID component 


8662 


replisome organiser-related protein 


8674 


alkaline amylopullulanase 


8676 


exfoliative toxin A 


8690 


glycerol uptake facilitator protein (glpF) 


8698 


ABC transporter, ATP-binding protein 


8706 


CDP-diacylglycerol--glycerol-3-phosphate 3-phosphatidyltransferase (pgs 


8708 


cobalt transport protein 


8730 


integral membrane protein 


8734 


yadS protein 


8736 


cell wall surface anchor family protein 


8748 


polysaccharide biosynthesis protein 


8752 


glycosyl transferase domain protein 


8764 


endopeptidase O 
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8770 


beta-ketoacyl-acyl carrier protein synthase II 


8772 


ABC transporter, ATP-binding protein 


8776 


penicillin-binding protein 


8778 


cell wall surface anchor family protein 


8780 


cell wall surface anchor family protein 


8786 


LPXTG-motif cell wall anchor domain protein 


8788 


6-aminohexanoate-cyclic-dimer hydrolase 


8796 


NLP/P60 family protein 


8802 


DNA/RNA non-specific endonuclease 


8806 


hydroxyethylthiazole kinase (thiM) 


8826 


PTS system component 


8832 


sugar ABC transporter, permease protein 


8836 


potassium uptake protein, Trk family (trkA) 


8850 


lemA protein (lemA) 


8856 


cobalt transport protein 


8882 


spermidine/putrescine ABC transporter, spermidine/putrescine-binding pr 


8884 


spermidine/putrescine ABC transporter, permease protein (potC) 


8906 


ABC transporter, substrate-binding protein 


8908 


lipoprotein 


8916 


sensor histidine kinase 


8930 


TrsK-like protein (traK) 


8936 


R5 protein 


8962 


chromosome assembly protein homolog 


8978 


ribose ABC transporter, permease protein (rbsC) 


8980 


permease 


8982 


sensor histidine kinase (arlS) 


8986 


hydrolase, haloacid dehalogenase-like family (gph) 


8994 


dephospho-CoA kinase 


8996 


oxalateformate antiporter 


9004 


sensory box protein 


9006 


host cell surface-exposed lipoprotein 


9012 


PAP2 family protein 


9034 


GtrA family protein 


9050 


lipoprotein signal peptidase (IspA) 


9280 


alcohol dehydrogenase, zinc-containing (adh) 


9284 


trigger factor (tig) 


9290 


fructose-bisphosphate aldolase (fba) 


9292 


DAK2 domain protein 


9296 


oligopeptide ABC transporter, permease protein 


9298 


N-acetylglucosamine-6-phosphate deacetylase (nagA) 


9300 


transcriptional regulator, DeoR family (lacR) 


9302 


PTS system, mannose-specific IIC component (manM) 


9306 


Phosphoglucose isomerase 


9310 


aspartate-ammonia ligase (asnA) 


9312 


amino acid ABC transporter, ATP-bindinq protein 


9314 


DNA-binding protein HU (hup) 


9316 


DHH subfamily 1 protein 


9318 


chloride channel 


9320 


integrase (int) 


9324 


DNA/RNA non-specific endonuclease 


9326 


PTS system component 


9328 


cell division protein, FtsW/RodA/SpoVE family (ftsW) 


9330 


LPXTG-motif cell wall anchor domain protein 


9332 


peptide chain release factor 3 (prfC) 


9334 


ABC transporter, ATP-binding protein 


9336 


superoxide dismutase fmn-fe] 


9340 


phenylalanyl-tRNA synthetase, alpha subunit (pheS) 


9342 


amino acid ABC transporter, permease protein 


9344 


phosphate ABC transporter, phosphate-binding protein (pstS) 
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9346 


NOL1/NOP2/sun family protein (sun) 


9348 


Abortive infection protein family 


9350 


permease 


9352 


N-acetylmuramoyl-L-alanine arnidase domain protein (usp45) 


9354 


ABC transporter, ATP-bindinq protein 


9356 


phosphoglucomutase (pgm) 


9358 


oxidoreductase, short chain dehydrogenase/reductase family 


9360 


phosphate acetyltransferase 


9362 


gls24 protein 


9364 


ribosomal protein S1 (rpsA) 


9368 


dTDP-glucose 4,6-dehydratase (rfbB) 


9370 


excinuclease ABC, C subunit (uvrC) 


9372 


MATE efflux family protein 


9378 


amino acid permease (rocE) 


9380 


DNA-binding response regulator TrcR (trcR) 


9382 


16S rRNA processing protein RimM (rimM) 


9384 


transcriptional regulator 


9388 


ribosomal protein L20 (rpIT) 


9394 


sugar-binding transcriptional repressor, Lacl family (maIR) 


9396 


proton/peptide symporter family protein 


9398 


amino acid permease 


9400 


exoribonuclease, VacB/Rnb family (vacB) 


9402 


multi-drug resistance efflux pump (pmrA) 


9404 


adhesion lipoprotein (psaA) 


9406 


iron-dependent transcriptional regulator (sirR) 


9410 


branched-chain amino acid ABC transporter, amino acid-binding protein ( 


9412 


amino acid permease 


9414 


SpoU rRNA Methylase family protein 


9416 


sodium/dicarboxylate symporter (qltP-2) 


9418 


branched-chain amino acid transport system II carrier protein (brnQ) 


9420 


alcohol dehydrogenase, zinc-containing 


9422 


aminotransferase, class I (aspB) 


9424 


ribosomal protein S6 (rpsF) 


9426 


A/G-specific adenine glycosylase (mutY) 


9428 


acid phosphatase (olpA) 


9430 


ribosomal protein S12 (rpsL) 


9434 


microcin immunity protein MccF (mccF-1) 


9436 


undecaprenyl diphosphate synthase (uppS) 


9438 


preprotein translocase, YajC subunit (yajC) 


9440 


chaperonin, 10 kDa (groES) 

\- 1 i3 Zl _ 


9444 


YitT family protein 


9446 


serine protease (htrA) 


9448^ 


ribose-phosphate pyrophosphokinase (prsA) 


9450 


aromatic amino acid aminotransferase (araT) 


9452 


Recombination protein O (recO) 


9454 


Abortive infection protein family 


9456 _j 


fatty acid/phospholipid synthesis protein PIsX (pIsX) 


9458 


acyl carrier protein (acpP) 


9462 


phosphoribosylaminoimidazole carboxylase, ATPase subunit (purK) 


9464 


alcohol dehydrogenase, iron-containing 


9466 


ribosomal protein L18 (rplR) 


9468 


preprotein translocase, SecY subunit 


9470 


transcriptional regulator ComX1 (comX1 ) 


9472 


deoxyuridine 5' -triphosphate nucleotidohydrolase (dut) 


9478 


sugar-binding transcriptional regulator, Lacl family (rbsR) 


9480 


SPFH domain/Band 7 family 


9488 


zinc ABC transporter, permease protein (adcB) 


9492 


abortive infection protein 


9494 


hydrolase, haloacid dehalogenase-like family 
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9496 


response regulator (lytT) 


9500 


transketolase, C-terminal subunit 


9502 


polyribonucleotide nucleotidyltransferase (pnp) 


9504 


serine O-acetyltransferase (cysE) 


9508 


ribosomal protein L13 (rpIM) 


9510 


replication initiation protein 


9518 


amino acid ABC transporter, amino acid-binding protein 


9522 


glycyl-tRNA synthetase, alpha subunit (glyQ) 


9524 


NADH oxidase 


9528 


transketolase (tkt) 


9534 


penicillin-binding protein 1A(pbp1A) 


9536 


cell division protein DivlVA (divlVA) 


9538 


sensor histidine kinase 


9540 


serine/threonine protein kinase (pknB) 


9542 


transcriptional regulator 


9544 


PTS system, MA component (lacF) 


9546 


qlycerol dehydrogenase (qldA) 


9548 


aspartate kinase (thrA) 


9550 


enoyl-CoA hydratase/isomerase family protein 


9552 


acyl carrier protein (acpP) 


9564 


ABC transporter, ATP-binding protein 


9566 


N utilization substance protein A (nusA) 


9568 


ribosome-binding factor A (rbfA) 


9570 


Cof family protein 


9572 


CoA binding domain protein (b0965) 


9574 


transcriptional regulator, Fur family 


9578 


queuine tRNA-ribosyltransferase (tgt) 


9580 


ribonuclease P protein component (mpA) 


9582 


serine protease, subtilase family 


9584 


glycosyl transferase domain protein 


9586 


transcriptional activator, AraC family 


9588 


transcriptional regulator, TetR family 


9590 


transcriptional requlator, AraC family 


9594 


surface protein Rib 


9596 


transposase, mutator family 


9600 


acetyltransferase, GNAT family 


9602 


Transposase, Mutator family 


9606 


UDP-sugar hydrolase 


9610 


anthranilate synthase component II (trpG) 


9612 


biotin synthetase (bioB) 


9616 


UDP-N-acetylmuramoylalanine-D-glutamate ligase (murD) 


9618 


ylmF protein (ylmF) 


9620 


amino acid ABC transporter, permease protein 


9622 


phosphoglucomutase (pgm) 


9624 


YjeF-related protein, C-terminus 


9626 


FemAB family protein (fibA) 


9628 


Cof family protein 


9630 


cell division ABC transporter, permease protein FtsX (ftsX) 


9632 


oxidoreductase, short-chain dehydroqenase/reductase family (fabG) 


9634 


aspartate aminotransferase (aspC) 


9638 


ribosomal protein L31 (rpmE) 


9640 


nrdl protein (nrdl) 


9642 


ribosomal protein L19 (rpIS) 


9644 


bacteriophage L54a, repressor protein 


9646 


bacteriophage L54a, antirepressor 


9652 


single-strand binding protein (ssb) 


9660 


pneumococcal surface protein A 


9666 


DNA-binding response regulator (vncR) 


9668 


transposase OrfAB, subunit B 
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9670 


cell division protein, FtsW/RodA/SpoVE family (rodA) 


9672 


DNA gyrase, B subunit (gyrB) 


9674 


3-phosphoshikimate 1-carboxyvinyltransferase (aroA) 


9676 


RNA methyltransferase, TrmA family 


9680 


transcriptional requlator, AraC family 


9682 


ABC transporter, ATP-binding protein 


9690 


CylJ 


9696 


permease 


9698 


requlatory protein 


9700 


carbohydrate kinase, pfkB family 


9702 


beta-glucuronidase 


9704 


2~deydro-3-deoxyphosphogluconate aldolase/4-hydroxy-2-oxoglutarate aldo 


9706 


3-oxoacyl-(acyl-carrier-protein) reductase 


9708 


catabolite control protein A (ccpA) 


9712 


ribonuclease III (rnc) 


9714 


SMC family, C-terminal domain family 


9718 


S1 RNA binding domain protein 


9722 


prolipoprotein diacylglyceryl transferase (Igt) 


9724 


riboflavin synthase, alpha subunit (ribE) 


9726 


3,4-dihydroxy-2-butanone 4-phosphate synthase/GTP cyclohydrolase II (ri 


9728 


lysyl-tRNA synthetase (IvsS) 


9734 


Transposase subfamily 




translation elongation factor Tu (tuf) 


9740 


UDP-N-acetylmuramoylalanyl-D-glutamyl-2,6-diaminopimelate— D-alanyl-D-a 


9746 


Glutathione S-transferases domain protein 


9754 


Ribonucleotide reductases 


9756 


biotin — acetyl-CoA-carboxylase ligase 


9760 


Uncharacterized protein family SNZ family 


9762 


methionine aminopeptidase, type I (map) 


9764 


DNA ligase, NAD-dependent (ligA) 


9766 


glucose-1 -phosphate adenylyltransferase (glgC) 


9768 


UDP-N-acetylglucosamine 1-carboxyvinyltransferase (murA) 


9770 


acetyltransferase, GNAT family 


9772 


exonuclease RexA (rexA) 


9774 


tRNA modification GTPase TrmE (trmE) 


9776 


ABC transporter, ATP-binding protein 


9778 


pyruvate dehydrogenase complex, E1 component, pyruvate dehydrogenase al 


9782 


Mur ligase family protein 


9786 


HD domain protein 


9788 


translation elongation factor G (fusA) 


9796 


pyruvate kinase (pyk) 


9798 


Signal peptidase I 


9802 


cytidine deaminase (cdd) 


9804 


sugar ABC transporter, ATP-binding protein 


9806 


suqar ABC transporter, permease protein 


9808 


acetyltransferase, GNAT family 


9810 


ABC transporter, permease protein 


9812 


SatD 


9814 


Helix-turn-helix domain, fis-type protein 


9816 


phosphate ABC transporter, ATP-binding protein (pstB-1) 


9818 


tRNA pseudouridine synthase B (truB) 


9820 


Acetyltransferase (GNAT) family 


9822 


DNA topoisomerase I (topA) 


9824 


ribonuclease HII (rnhB) 


9830 


orotidine 5'-phosphate decarboxylase (pyrF) 


9832 


aspartate-semialdehyde dehydrogenase (asd) 


9836 


pantothenate metabolism flavoprotein (dfp) 


9840 


Sua5/YciO/YrdC/YwlC family protein 


9844 


thiamine biosynthesis protein ApbE 
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9846 


Domain of unknown function 


9848 


DNA repair protein RadC (radC) 


9850 


glycosyl hydrolase, family 1 (bgIA) 


9852 


Cof family protein (b0844) 


9854 


spermidine/putrescine ABC transporter, permease protein (potH) 


9856 


folylpolyglutamate synthase (foIC) 


9858 


homoserine dehydrogenase (hom) 


9860 


succinate-semialdehyde dehydrogenase (gabD-1) 


9862 


membrane protein 


9864 


ATP-dependent DNA helicase PcrA (pcrA) 


9866 


uracil permease (uraA) 


9868 


sodiumalanine symporter family protein 


9878 


capsular polysaccharide biosynthesis protein Cps4B (cps4B) 


9880 


transcriptional regulator, LysR family 


9882 


CpslaS 


9884 


chloride channel protein 


9886 


tributyrin esterase (estA) 


9888 


ABC transporter, ATP-binding protein (potA) 


9890 


alpha-acetolactate decarboxylase (budA) 


9892 


TPR domain protein 






9898 


tRNA delta(2)-isopentenylpyrophosphate transferase (miaA) 


9902 


glycerophosphoryl diester phosphodiesterase 


9904 


transposase OrfAB, subunit B 






9908 


transposase QrfAB subunit B (orfB) 


9910 


reveree^ranscriptase — ~~ 


9916 


transposase OrfAB, subunit B 






9920 


transcri tion regulator^ ' ™ ' ~ "" " 


9922 


TnpA 


9926 


structural qene for ultraviolet resistance (uvra) 




Helicases conserved C-terminal domain protein 


9932 


abortive infection bacteriophage resistance protein (abiEi) 


9944 


ribosomal protein L7/L12 (rpIL) 




ATP-dependent Clp protease, ATP-binding subunit CIpX (cIpX) 


9950 


dihydrofolate reductase (folA) 


9952 




9954 


transcriptional regulator, MarR family 


9958 




9960 


PTS system, fructose specific 1 1 ABC components (fruA-1) 




lactose phosphotransferase system repressor (lacR) 


9964 


choline binding protein D (cbpD) 


9968 


pyrimidine operon regulatory protein (pyrR) 


9970 


ribosomal large subunit pseudouridine synthase D (riuD) 


9972 


thiamine biosynthesis protein Thil (thil) 


9974 


3-dehydroquinate dehydratase, type I (aroD) 


9976 


iron compound ABC transporter, ATP-binding protein (fepC) 


9980 


transcriptional requlator 


9982 


glycosyl transferase domain protein 


9984 


Cps9H 


9988 


4-diphosphocytidyl-2C-methyl-D-erythritol synthase (ispD) 


9990 


licD1 protein (licD1) 


9996 


large conductance mechanosensitive channel protein (mscL) 


10000 


maltose ABC transporter, maltose-binding protein 


10004 


nucleotide sugar synthetase-like protein 


10006 


transcriptional requlator 


10008 


oxidoreductase, aldo/keto reductase family 


10010 


NAD(P)H- flavin oxidoreductase 
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10016 


transcriptional requlator MutR 


10018 


GTP-binding protein Era (era) 


10022 


peptide methionine sulfoxide reductase (msrA) 


10026 


peptide ABC transporter, ATP-binding protein 


10028 


peptide ABC transporter, ATP-bindinq protein famiE) 


10030 


peptide ABC transporter, peptide-binding protein 


10032 


transposase, IS30 family 


10034 


transcriptional regulator, LysR family 


10036 


spoE family protein (ftsK) 


10044 


methionyl-tRNA synthetase (metG) 


10046 


D-isomer specific 2-hydroxyacid dehydrogenase family protein (serA) 


10048 


acetyltransferase, GNAT family 


10050 


phosphoserine aminotransferase (serC) 


10054 


thymidylate kinase (tmk) 


10060 


branched-chain amino acid ABC transporter, permease protein (livH) 


10062 


ATP-dependent Clp protease, proteolytic subunit CIpP (cIpP) 


10064 


uracil phosphoribosyltransferase (upp) 


10066 


potassium uptake protein, Trk family (trkH) 


10068 


glutamate racemase (murl) 


10070 


membrane protein 


10072 


HD domain protein 


10074 


Acylphosphatase 


10076 


spoil IJ family protein 


10078 


acetyltransferase, GNAT family 


10080 


qlucose-inhibited division protein B (qidB) 


10082 


potassium uptake protein, Trk family 


10084 


ABC transporter, permease protein 


10088 


isochorismatase family protein 


10092 


haloacid dehaloqenase-like hydrolase superfamily 


10094 


membrane protein 


10096 


glutamyl-tRNA(Gln) amidotransferase, B subunit (gatB) 


10098 


CBS domain protein protein 


10100 


transcriptional requlator (codY) 


10102 


universal stress protein family 


10104 


L-asparaginase (ansA) 


10106 


oxidoreductase, aldo/keto reductase 2 family 


10108 


preprotein translocase, SecA subunit (secA) 


10112 


excinuclease ABC, A subunit (uvrA) 


10114 


magnesium transporter, CorA family (corA) 


10116 


thioredoxin (trx) 


10118 


MutS2 family protein (mutS2) 


10122 


DNA-damage inducible protein P (dinP) 


10124 


formate acetyltransferase (pfl) 


10126 


transcriptional regulator, Crp family 


10128 


transport ATP-bindinq protein CydC 


10138 


ribosomal-protein-alanine acetyltransferase (riml) 


10140 


hydrolase 


10144 


D-alanine-activating enzyme (dltA) 


10148 


carbohydrate kinase, FGGY family 


10150 


transaldolase 


10160 


Helix-turn-helix domain protein 


10164 


single-strand bindinq protein (ssb) 


10166 


type II DNA modification methyltransferase Spn5252IP (spn5252IMP) 


10174 


integrase, phage family 


10178 


Cyclic nucleotide-bindinq domain protein 


10180 


transcriptional regulator, MarR family 


10182 


prolyl-tRNA synthetase (proS) 


10184 


leucine-rich protein 


10186 


lacX protein, truncation (lacX) 
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10188 


tagatose-6-phosphate kinase (lacC) 


10190 


galactose-6-phosphate isomerase, LacB subunit (lacB) 


10192 


neuraminidase 


10198 


Histidine kinase-, DNA gyrase B-, phytochrome-like ATPase domain protei 


10200 


ABC transporter, ATP-bindinq protein 


10202 


PTS system, IIABC components (ptsG) 


10204 


phosphate regulon response regulator PhoB (phoB) 


10212 


Uncharacterized ACR, COG2161 subfamily 


10216 


abortive phage resistance protein 


10222 


TnpA 


10226 


acetyltransferase, GNAT family 


10230 


ABC transporter domain protein 


10234 


5-methyItetrahydropteroyltriqlutamate-homocysteine methyltransferase ( 


10236 


branched-chain amino acid transport protein AzIC (azIC) 


10240 


DNA-binding response regulator (srrA) 


10242 


leucyl-tRNA synthetase (leuS) 


10246 


NupC family protein 


10248 


transcriptional regulator, GntR family 


10252 


glyoxalase family protein 


10254 


anaerobic ribonucleoside-triphosphate reductase (nrdD) 


10256 


competence-induced protein Ccs4 


10262 


competence/damage-inducible protein CinA (cinA) 


10264 


DNA-3-methyladenine glycosylase I (tag) 


10268 


DNA mismatch repair protein HexB (hexB) 


10270 


arginine repressor (argR) 


10272 


arginyl-tRNA synthetase (argS) 


10274 


aspartyl-tRNA synthetase (aspS) 


10276 


histidyl-tRNA synthetase (hisS) 


10280 


AGR„pAT_51p 


10286 


hydrolase, alpha/beta hydrolase fold family 


10288 


phage infection protein 


10290 


Glucose inhibited division protein A (gidA) 


10292 


tRNA (5-methylaminomethyl-2-thiouridylate)-methyltransferase (trrnU) 


10296 


arginine/ornithine antiporter (arcD) 


10298 


chromosomal replication initiator protein DnaA (dnaA) 


10302 


peptidyl-tRNA hydrolase (pth) 


10310 


phosphotyrosine protein phosphatase 


10316 


ribosomal protein L36 (rpmJ) 


10318 


ribosomal protein S13/S18 (rpsM) 


10328 


L-lactate dehydrogenase (Idh) 


10330 


ribosomal protein L28 (rpmB) 


10362 


RNA polymerase sigma-70 factor, ECF subfamily 


10384 


BioY family protein 


10386 


AtsA/ElaC family protein 


10388 


cytidine/deoxycytidylate deaminase family protein 


10394 


phosphorylase, Pnp/Udp family 


10396 


transcriptional regulator, MerR family 


10402 


methyltransferase (ubiE) 


10412 


type IV prepilin peptidase 


10416 


ylmG protein (ylmG) 


10444 


transposase OrfAB, subunit B 


10446 


IS150-like transposase 


10452 


Bacterial regulatory proteins, tetR family domain protein 


10454 


cell wall surface anchor family protein, authentic frameshift (clfB) 


10456 


transposase OrfAB, subunit A (orfA) 


10460 


chaperonin, 33 kDa (hsIO) 


10472 


(3R)-hydroxymyristovl-(acvl-carrier-protein) dehydratase (fabZ) 


10482 


sprT protein 


10490 


transcriptional regulator, MarR family 
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10498 


transcriptional regulator 


10504 


glycogen biosynthesis protein GlgD (glgD) 


10536 


ribonucleoside-diphosphate reductase, alpha subunit, truncation (nrdD) 


10538 


LPXTG-motif cell wall anchor domain 


10550 


membrane protein 


10554 


arsenate reductase (arsC) 


10564 


transposase, authentic frameshift 


10570 


transposase OrfAB, subunit A (orfA) 


10574 


Tn5252, Orf 9 protein 


10580 


IS3-Spn1 , transposase 


10584 


transcriptional regulator, ArsR family 


10628 


ribosomal protein L35 (rpml) 


10630 


cytidylate kinase (cmk) 


10636 


MutT/nudix family protein 


10644 


preprotein translocase, SecG subunit 


10680 


ribosomal protein S18 (rpsR) 


10682 


single-strand bindinq protein (ssb) 


10692 


glyceraldehyde 3-phosphate dehydrogenase (gap) 


10694 


translation elongation factor G (fusA) 


10696 


ribosomal protein S7 (rpsG) 


10704 


phosphinothricin N-acetyltransferase (pat) 


10730 


nrdl protein (nrdl) 


10732 


accessory gene regulator protein C (blpH) 


10744 


rhodanese family protein (pspE) 


10746 


cAMP factor 


10758 


competence/damage-inducible protein CinA (cinA) 


10770 


transcriptional regulator, ArgR family (argR) 


10772 


FliP family family 


10794 


peptide ABC transporter, peptide-bindinq protein 


10800 


ribosomal protein S21 (rpsU) 


10802 


transposase, IS30 family 


10816 


mucin 2 precursor, intestinal 


10854 


SV40-transformed marker protein pG1-related protein 


10856 


SV40-transformed marker protein pG1 -related protein 


10858 


SV40-transformed marker protein pG1-related protein 


10860 


SV40-transformed marker protein pG1-related protein 


10862 


SV40-transformed marker protein pG1-related protein 


10864 


SV40-transformed marker protein pG1 -related protein 


10866 


SV40-transformed marker protein pG1-related protein 


10910 


transcriptional regulator 


10920 


ribosomal protein S11 (rpsK) 


10922 


elaA protein 


10926 


5-formyltetrahydrofolate cyclo-ligase family protein 


10938 


inositol monophosphatase family protein 


10940 


amino acid ABC transporter, amino acid-binding protein (artl) 


10944 


Holliday junction DNA helicase RuvB (ruvB) 


10946 


D-alanyl-D-alanine carboxypeptidase (dacA) 


10948 


lipoprotein (bmpD) 


10950 


peptidase, U32 family family 


10952 


protease maturation protein 


10954 


glutamyl-tRN A synthetase (gltX) 


10956 


GTP-binding protein LepA (lepA) 


10960 


translation initiation factor if-2 


10962 


phosphoenolpyruvate carboxylase (ppc) 


10964 


calcium E1-E2-type ATPase 


10966 


serine protease, subtilase family 
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CLAIMS 

1 . A protein comprising an amino acid sequence selected from the group consisting of SEQ IDs 2, 4, 6, 8, 10, 12, 14, 16, 1 8, 
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 
84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 
5 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 
184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 
232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 
280, 282, 284, 286, 288, 290, 292, 294, 296, 298, 300, 302, 304, 306, 308, 310, 312, 314, 316, 318, 320, 322, 324, 326, 
328, 330, 332, 334, 336, 338, 340, 342, 344, 346, 348, 350, 352, 354, 356, 358, 360, 362, 364, 366, 368, 370, 372, 374, 

10 376, 378, 380, 382, 384, 386, 388, 390, 392, 394, 396, 398, 400, 402, 404, 406, 408, 410, 412, 414, 416, 418, 420, 422, 
424, 426, 428, 430, 432, 434, 436, 438, 440, 442, 444, 446, 448, 450, 452, 454, 456, 458, 460, 462, 464, 466, 468, 470, 
472, 474, 476, 478, 480, 482, 484, 486, 488, 490, 492, 494, 496, 498, 500, 502, 504, 506, 508, 510, 512, 514, 516, 518, 
520, 522, 524, 526, 528, 530, 532, 534, 536, 538, 540, 542, 544, 546, 548, 550, 552, 554, 556, 558, 560, 562, 564, 566, 
568, 570, 572, 574, 576, 578, 580, 582, 584, 586, 588, 590, 592, 594, 596, 598, 600, 602, 604, 606, 608, 610, 612, 614, 

15 616, 618, 620, 622, 624, 626, 628, 630, 632, 634, 636, 638, 640, 642, 644, 646, 648, 650, 652, 654, 656, 658, 660, 662, 
664, 666, 668, 670, 672, 674, 676, 678, 680, 682, 684, 686, 688, 690, 692, 694, 696, 698, 700, 702, 704, 706, 708, 710, 
712, 714, 716, 718, 720, 722, 724, 726, 728, 730, 732, 734, 736, 738, 740, 742, 744, 746, 748, 750, 752, 754, 756, 758, 
760, 762, 764, 766, 768, 770, 772, 774, 776, 778, 780, 782, 784, 786, 788, 790, 792, 794, 796, 798, 800, 802, 804, 806, 
808, 810, 812, 814, 816, 818, 820, 822, 824, 826, 828, 830, 832, 834, 836, 838, 840, 842, 844, 846, 848, 850, 852, 854, 

20 856, 858, 860, 862, 864, 866, 868, 870, 872, 874, 876, 878, 880, 882, 884, 886, 888, 890, 892, 894, 896, 898, 900, 902, 
904, 906, 908, 910, 912, 914, 916, 918, 920, 922, 924, 926, 928, 930, 932, 934, 936, 938, 940, 942, 944, 946, 948, 950, 
952, 954, 956, 958, 960, 962, 964, 966, 968, 970, 972, 974, 976, 978, 980, 982, 984, 986, 988, 990, 992, 994, 996, 998, 
1000, 1002, 1004, 1006, 1008, 1010, 1012, 1014, 1016, 1018, 1020, 1022, 1024, 1026, 1028, 1030, 1032, 1034, 1036, 
1038, 1040, 1042, 1044, 1046, 1048, 1050, 1052, 1054, 1056, 1058, 1060, 1062, 1064, 1066, 1068, 1070, 1072, 1074, 

25 1076, 1078, 1080, 1082, 1084, 1086, 1088, 1090, 1092, 1094, 1096, 1098, 1100, 1102, 1104, 1106, 1108, 1110, 1112, 
1114, 1116, 1118, 1120, 1122, 1124, 1126, 1128, 1130, 1132, 1134, 1136, 1138, 1140, 1142, 1144, 1146, 1148, 1150, 
1152, 1154, 1156, 1158, 1160, 1162, 1164, 1166, 1168, 1170, 1172, 1174, 1176, 1178, 1180, 1182, 1184, 1186, 1188, 
1190, 1192, 1194, 1196, 1198, 1200, 1202, 1204, 1206, 1208, 1210, 1212, 1214, 1216, 1218, 1220, 1222, 1224, 1226, 
1228, 1230, 1232, 1234, 1236, 1238, 1240, 1242, 1244, 1246, 1248, 1250, 1252, 1254, 1256, 1258, 1260, 1262, 1264, 

30 1266, 1268, 1270, 1272, 1274, 1276, 1278, 1280, 1282, 1284, 1286, 1288, 1290, 1292, 1294, 1296, 1298, 1300, 1302, 
1304, 1306, 1308, 1310, 1312, 1314, 1316, 1318, 1320, 1322, 1324, 1326, 1328, 1330, 1332, 1334, 1336, 1338, 1340, 
1342, 1344, 1346, 1348, 1350, 1352, 1354, 1356, 1358, 1360, 1362, 1364, 1366, 1368, 1370, 1372, 1374, 1376, 1378, 
1380, 1382, 1384, 1386, 1388, 1390, 1392, 1394, 1396, 1398, 1400, 1402, 1404, 1406, 1408, 1410, 1412, 1414, 1416, 
1418, 1420, 1422, 1424, 1426, 1428, 1430, 1432, 1434, 1436, 1438, 1440, 1442, 1444, 1446, 1448, 1450, 1452, 1454, 

35 1456, 1458, 1460, 1462, 1464, 1466, 1468, 1470, 1472, 1474, 1476, 1478, 1480, 1482, 1484, 1486, 1488, 1490, 1492, 
1494, 1496, 1498, 1500, 1502, 1504, 1506, 1508, 1510, 1512, 1514, 1516, 1518, 1520, 1522, 1524, 1526, 1528, 1530, 
1532, 1534, 1536, 1538, 1540, 1542, 1544, 1546, 1548, 1550, 1552, 1554, 1556, 1558, 1560, 1562, 1564, 1566, 1568, 
1570, 1572, 1574, 1576, 1578, 1580, 1582, 1584, 1586, 1588, 1590, 1592, 1594, 1596, 1598, 1600, 1602, 1604, 1606, 
1608, 1610, 1612, 1614, 1616, 1618, 1620, 1622, 1624, 1626, 1628, 1630, 1632, 1634, 1636, 1638, 1640, 1642, 1644, 

40 1646, 1648, 1650, 1652, 1654, 1656, 1658, 1660, 1662, 1664, 1666, 1668, 1670, 1672, 1674, 1676, 1678, 1680, 1682, 
1684, 1686, 1688, 1690, 1692, 1694, 1696, 1698, 1700, 1702, 1704, 1706,. 1708, 1710, 1712, 1714, 1716, 1718, 1720, 
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1722, 1724, 1726, 1728, 1730, 1732, 1734, 1736, 1738, 1740, 1742, 1744, 1746, 1748, 1750, 1752, 1754, 1756, 1758, 
1760, 1762, 1764, 1766, 1768, 1770, 1772, 1774, 1776, 1778, 1780, 1782, 1784, 1786, 1788, 1790, 1792, 1794, 1796, 
1798, 1800, 1802, 1804, 1806, 1808, 1810, 1812, 1814, 1816, 1818, 1820, 1822, 1824, 1826, 1828, 1830, 1832, 1834, 
1836, 1838, 1840, 1842, 1844, 1846, 1848, 1850, 1852, 1854, 1856, 1858, 1860, 1862, 1864, 1866, 1868, 1870, 1872, 
5 1874, 1876, 1878, 1880, 1882, 1884, 1886, 1888, 1890, 1892, 1894, 1896, 1898, 1900, 1902, 1904, 1906, 1908, 1910, 
1912, 1914, 1916, 1918, 1920, 1922, 1924, 1926, 1928, 1930, 1932, 1934, 1936, 1938, 1940, 1942, 1944, 1946, 1948, 
1950, 1952, 1954, 1956, 1958, 1960, 1962, 1964, 1966, 1968, 1970, 1972, 1974, 1976, 1978, 1980, 1982, 1984, 1986, 
1988, 1990, 1992, 1994, 1996, 1998, 2000, 2002, 2004, 2006, 2008, 2010, 2012, 2014, 2016, 2018, 2020, 2022, 2024, 
2026, 2028, 2030, 2032, 2034, 2036, 2038, 2040, 2042, 2044, 2046, 2048, 2050, 2052, 2054, 2056, 2058, 2060, 2062, 

10 2064, 2066, 2068, 2070, 2072, 2074, 2076, 2078, 2080, 2082, 2084, 2086, 2088, 2090, 2092, 2094, 2096, 2098, 2100, 
2102, 2104, 2106, 2108, 2110, 2112, 2114, 2116, 2118, 2120, 2122, 2124, 2126, 2128, 2130, 2132, 2134, 2136, 2138, 
2140, 2142, 2144, 2146, 2148, 2150, 2152, 2154, 2156, 2158, 2160, 2162, 2164, 2166, 2168, 2170, 2172, 2174, 2176, 
2178, 2180, 2182, 2184, 2186, 2188, 2190, 2192, 2194, 2196, 2198, 2200, 2202, 2204, 2206, 2208, 2210, 2212, 2214, 
2216, 2218, 2220, 2222, 2224, 2226, 2228, 2230, 2232, 2234, 2236, 2238, 2240, 2242, 2244, 2246, 2248, 2250, 2252, 

15 2254, 2256, 2258, 2260, 2262, 2264, 2266, 2268, 2270, 2272, 2274, 2276, 2278, 2280, 2282, 2284, 2286, 2288, 2290, 
2292, 2294, 2296, 2298, 2300, 2302, 2304, 2306, 2308, 2310, 2312, 2314, 2316, 2318, 2320, 2322, 2324, 2326, 2328, 
2330, 2332, 2334, 2336, 2338, 2340, 2342, 2344, 2346, 2348, 2350, 2352, 2354, 2356, 2358, 2360, 2362, 2364, 2366, 
2368, 2370, 2372, 2374, 2376, 2378, 2380, 2382, 2384, 2386, 2388, 2390, 2392, 2394, 2396, 2398, 2400, 2402, 2404, 
2406, 2408, 2410, 2412, 2414, 2416, 2418, 2420, 2422, 2424, 2426, 2428, 2430, 2432, 2434, 2436, 2438, 2440, 2442, 

20 2444, 2446, 2448, 2450, 2452, 2454, 2456, 2458, 2460, 2462, 2464, 2466, 2468, 2470, 2472, 2474, 2476, 2478, 2480, 
2482, 2484, 2486, 2488, 2490, 2492, 2494, 2496, 2498, 2500, 2502, 2504, 2506, 2508, 2510, 2512, 2514, 2516, 2518, 
2520, 2522, 2524, 2526, 2528, 2530, 2532, 2534, 2536, 2538, 2540, 2542, 2544, 2546, 2548, 2550, 2552, 2554, 2556, 
2558, 2560, 2562, 2564, 2566, 2568, 2570, 2572, 2574, 2576, 2578, 2580, 2582, 2584, 2586, 2588, 2590, 2592, 2594, 
2596, 2598, 2600, 2602, 2604, 2606, 2608, 2610, 2612, 2614, 2616, 2618, 2620, 2622, 2624, 2626, 2628, 2630, 2632, 

25 2634, 2636, 2638, 2640, 2642, 2644, 2646, 2648, 2650, 2652, 2654, 2656, 2658, 2660, 2662, 2664, 2666, 2668, 2670, 
2672, 2674, 2676, 2678, 2680, 2682, 2684, 2686, 2688, 2690, 2692, 2694, 2696, 2698, 2700, 2702, 2704, 2706, 2708, 
2710, 2712, 2714, 2716, 2718, 2720, 2722, 2724, 2726, 2728, 2730, 2732, 2734, 2736, 2738, 2740, 2742, 2744, 2746, 
2748, 2750, 2752, 2754, 2756, 2758, 2760, 2762, 2764, 2766, 2768, 2770, 2772, 2774, 2776, 2778, 2780, 2782, 2784, 
2786, 2788, 2790, 2792, 2794, 2796, 2798, 2800, 2802, 2804, 2806, 2808, 2810, 2812, 2814, 2816, 2818, 2820, 2822, 

30 2824, 2826, 2828, 2830, 2832, 2834, 2836, 2838, 2840, 2842, 2844, 2846, 2848, 2850, 2852, 2854, 2856, 2858, 2860, 
2862, 2864, 2866, 2868, 2870, 2872, 2874, 2876, 2878, 2880, 2882, 2884, 2886, 2888, 2890, 2892, 2894, 2896, 2898, 
2900, 2902, 2904, 2906, 2908, 2910, 2912, 2914, 2916, 2918, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 
2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964, 2966, 2968, 2970, 2972, 2974, 
2976, 2978, 2980, 2982, 2984, 2986, 2988, 2990, 2992, 2994, 2996, 2998, 3000, 3002, 3004, 3006, 3008, 3010, 3012, 

35 3014, 3016, 3018, 3020, 3022, 3024, 3026, 3028, 3030, 3032, 3034, 3036, 3038, 3040, 3042, 3044, 3046, 3048, 3050, 
3052, 3054, 3056, 3058, 3060, 3062, 3064, 3066, 3068, 3070, 3072, 3074, 3076, 3078, 3080, 3082, 3084, 3086, 3088, 
3090, 3092, 3094, 3096, 3098, 3100, 3102, 3104, 3106, 3108, 3110, 3112, 3114, 3116, 3118, 3120, 3122, 3124, 3126, 
3128, 3130, 3132, 3134, 3136, 3138, 3140, 3142, 3144, 3146, 3148, 3150, 3152, 3154, 3156, 3158, 3160, 3162, 3164, 
3166, 3168, 3170, 3172, 3174, 3176, 3178, 3180, 3182, 3184, 3186, 3188, 3190, 3192, 3194, 3196, 3198, 3200, 3202, 

40 3204, 3206, 3208, 3210, 3212, 3214, 3216, 3218, 3220, 3222, 3224, 3226, 3228, 3230, 3232, 3234, 3236, 3238, 3240, 
3242, 3244, 3246, 3248, 3250, 3252, 3254, 3256, 3258, 3260, 3262, 3264, 3266, 3268, 3270, 3272, 3274, 3276, 3278, 
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3280, 3282, 3284, 3286, 3288, 3290, 3292, 3294, 3296, 3298, 3300, 3302, 3304, 3306, 3308, 3310, 3312, 3314, 3316, 
3318, 3320, 3322, 3324, 3326, 3328, 3330, 3332, 3334, 3336, 3338, 3340, 3342, 3344, 3346, 3348, 3350, 3352, 3354, 
3356, 3358, 3360, 3362, 3364, 3366, 3368, 3370, 3372, 3374, 3376, 3378, 3380, 3382, 3384, 3386, 3388, 3390, 3392, 
3394, 3396, 3398, 3400, 3402, 3404, 3406, 3408, 3410, 3412, 3414, 3416, 3418, 3420, 3422, 3424, 3426, 3428, 3430, 
5 3432, 3434, 3436, 3438, 3440, 3442, 3444, 3446, 3448, 3450, 3452, 3454, 3456, 3458, 3460, 3462, 3464, 3466, 3468, 
3470, 3472, 3474, 3476, 3478, 3480, 3482, 3484, 3486, 3488, 3490, 3492, 3494, 3496, 3498, 3500, 3502, 3504, 3506, 
3508, 3510, 3512, 3514, 3516, 3518, 3520, 3522, 3524, 3526, 3528, 3530, 3532, 3534, 3536, 3538, 3540, 3542, 3544, 
3546, 3548, 3550, 3552, 3554, 3556, 3558, 3560, 3562, 3564, 3566, 3568, 3570, 3572, 3574, 3576, 3578, 3580, 3582, 
3584, 3586, 3588, 3590, 3592, 3594, 3596, 3598, 3600, 3602, 3604, 3606, 3608, 3610, 3612, 3614, 3616, 3618, 3620, 

10 3622, 3624, 3626, 3628, 3630, 3632, 3634, 3636, 3638, 3640, 3642, 3644, 3646, 3648, 3650, 3652, 3654, 3656, 3658, 
3660, 3662, 3664, 3666, 3668, 3670, 3672, 3674, 3676, 3678, 3680, 3682, 3684, 3686, 3688, 3690, 3692, 3694, 3696, 
3698, 3700, 3702, 3704, 3706, 3708, 3710, 3712, 3714, 3716, 3718, 3720, 3722, 3724, 3726, 3728, 3730, 3732, 3734, 
3736, 3738, 3740, 3742, 3744, 3746, 3748, 3750, 3752, 3754, 3756, 3758, 3760, 3762, 3764, 3766, 3768, 3770, 3772, 
3774, 3776, 3778, 3780, 3782, 3784, 3786, 3788, 3790, 3792, 3794, 3796, 3798, 3800, 3802, 3804, 3806, 3808, 3810, 

15 3812, 3814, 3816, 3818, 3820, 3822, 3824, 3826, 3828, 3830, 3832, 3834, 3836, 3838, 3840, 3842, 3844, 3846, 3848, 
3850, 3852, 3854, 3856, 3858, 3860, 3862, 3864, 3866, 3868, 3870, 3872, 3874, 3876, 3878, 3880, 3882, 3884, 3886, 
3888, 3890, 3892, 3894, 3896, 3898, 3900, 3902, 3904, 3906, 3908, 3910, 3912, 3914, 3916, 3918, 3920, 3922, 3924, 
3926, 3928, 3930, 3932, 3934, 3936, 3938, 3940, 3942, 3944, 3946, 3948, 3950, 3952, 3954, 3956, 3958, 3960, 3962, 
3964, 3966, 3968, 3970, 3972, 3974, 3976, 3978, 3980, 3982, 3984, 3986, 3988, 3990, 3992, 3994, 3996, 3998, 4000, 

20 4002, 4004, 4006, 4008, 4010, 4012, 4014, 4016, 4018, 4020, 4022, 4024, 4026, 4028, 4030, 4032, 4034, 4036, 4038, 
4040, 4042, 4044, 4046, 4048, 4050, 4052, 4054, 4056, 4058, 4060, 4062, 4064, 4066, 4068, 4070, 4072, 4074, 4076, 
4078, 4080, 4082, 4084, 4086, 4088, 4090, 4092, 4094, 4096, 4098, 4100, 4102, 4104, 4106, 4108, 4110, 4112, 4114, 
4116, 4118, 4120, 4122, 4124, 4126, 4128, 4130, 4132, 4134, 4136, 4138, 4140, 4142, 4144, 4146, 4148, 4150, 4152, 
4154, 4156, 4158, 4160, 4162, 4164, 4166, 4168, 4170, 4172, 4174, 4176, 4178, 4180, 4182, 4184, 4186, 4188, 4190, 

25 4192, 4194, 4196, 4198, 4200, 4202, 4204, 4206, 4208, 4210, 4212, 4214, 4216, 421 8, 4220, 4222, 4224, 4226, 4228, 
4230, 4232, 4234, 4236, 4238, 4240, 4242, 4244, 4246, 4248, 4250, 4252, 4254, 4256, 4258, 4260, 4262, 4264, 4266, 
4268, 4270, 4272, 4274, 4276, 4278, 4280, 4282, 4284, 4286, 4288, 4290, 4292, 4294, 4296, 4298, 4300, 4302, 4304, 
4306, 4308, 4310, 4312, 4314, 4316, 4318, 4320, 4322, 4324, 4326, 4328, 4330, 4332, 4334, 4336, 4338, 4340, 4342, 
4344, 4346, 4348, 4350, 4352, 4354, 4356, 4358, 4360, 4362, 4364, 4366, 4368, 4370, 4372, 4374, 4376, 4378, 4380, 

30 4382, 4384, 4386, 4388, 4390, 4392, 4394, 4396, 4398, 4400, 4402, 4404, 4406, 4408, 4410, 4412, 4414, 4416, 4418, 
4420, 4422, 4424, 4426, 4428, 4430, 4432, 4434, 4436, 4438, 4440, 4442, 4444, 4446, 4448, 4450, 4452, 4454, 4456, 
4458, 4460, 4462, 4464, 4466, 4468, 4470, 4472, 4474, 4476, 4478, 4480, 4482, 4484, 4486, 4488, 4490, 4492, 4494, 
4496, 4498, 4500, 4502, 4504, 4506, 4508, 4510, 4512, 4514, 4516, 4518, 4520, 4522, 4524, 4526, 4528, 4530, 4532, 
4534, 4536, 4538, 4540, 4542, 4544, 4546, 4548, 4550, 4552, 4554, 4556, 4558, 4560, 4562, 4564, 4566, 4568, 4570, 

35 4572, 4574, 4576, 4578, 4580, 4582, 4584, 4586, 4588, 4590, 4592, 4594, 4596, 4598, 4600, 4602, 4604, 4606, 4608, 
4610, 4612, 4614, 4616, 4618, 4620, 4622, 4624, 4626, 4628, 4630, 4632, 4634, 4636, 4638, 4640, 4642, 4644, 4646, 
4648, 4650, 4652, 4654, 4656, 4658, 4660, 4662, 4664, 4666, 4668, 4670, 4672, 4674, 4676, 4678, 4680, 4682, 4684, 
4686, 4688, 4690, 4692, 4694, 4696, 4698, 4700, 4702, 4704, 4706, 4708, 4710, 4712, 4714, 4716, 4718, 4720, 4722, 
4724, 4726, 4728, 4730, 4732, 4734, 4736, 4738, 4740, 4742, 4744, 4746, 4748, 4750, 4752, 4754, 4756, 4758, 4760, 

40 4762, 4764, 4766, 4768, 4770, 4772, 4774, 4776, 4778, 4780, 4782, 4784, 4786, 4788, 4790, 4792, 4794, 4796, 4798, 
4800, 4802, 4804, 4806, 4808, 4810, 4812, 4814, 4816, 4818, 4820, 4822, 4824, 4826, 4828, 4830, 4832, 4834, 4836, 
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4838, 4840, 4842, 4844, 4846, 4848, 4850, 4852, 4854, 4856, 4858, 4860, 4862, 4864, 4866, 4868, 4870, 4872, 4874, 
4876, 4878, 4880, 4882, 4884, 4886, 4888, 4890, 4892, 4894, 4896, 4898, 4900, 4902, 4904, 4906, 4908, 4910, 4912, 
4914, 4916, 4918, 4920, 4922, 4924, 4926, 4928, 4930, 4932, 4934, 4936, 4938, 4940, 4942, 4944, 4946, 4948, 4950, 
4952, 4954, 4956, 4958, 4960, 4962, 4964, 4966, 4968, 4970, 4972, 4974, 4976, 4978, 4980, 4982, 4984, 4986, 4988, 
5 4990, 4992, 4994, 4996, 4998, 5000, 5002, 5004, 5006, 5008, 5010, 5012, 5014, 5016, 5018, 5020, 5022, 5024, 5026, 
5028, 5030, 5032, 5034, 5036, 5038, 5040, 5042, 5044, 5046, 5048, 5050, 5052, 5054, 5056, 5058, 5060, 5062, 5064, 
5066, 5068, 5070, 5072, 5074, 5076, 5078, 5080, 5082, 5084, 5086, 5088, 5090, 5092, 5094, 5096, 5098, 5100, 5102, 
5104, 5106, 5108, 5110, 5112, 5114, 5116, 5118, 5120, 5122, 5124, 5126, 5128, 5130, 5132, 5134, 5136, 5138, 5140, 
5142, 5144, 5146, 5148, 5150, 5152, 5154, 5156, 5158, 5160, 5162, 5164, 5166, 5168, 5170, 5172, 5174, 5176, 5178, 

10 5180, 5182, 5184, 5186, 5188, 5190, 5192, 5194, 5196, 5198, 5200, 5202, 5204, 5206, 5208, 5210, 5212, 5214, 5216, 
5218, 5220, 5222, 5224, 5226, 5228, 5230, 5232, 5234, 5236, 5238, 5240, 5242, 5244, 5246, 5248, 5250, 5252, 5254, 
5256, 5258, 5260, 5262, 5264, 5266, 5268, 5270, 5272, 5274, 5276, 5278, 5280, 5282, 5284, 5286, 5288, 5290, 5292, 
5294, 5296, 5298, 5300, 5302, 5304, 5306, 5308, 5310, 5312, 5314, 5316, 5318, 5320, 5322, 5324, 5326, 5328, 5330, 
5332, 5334, 5336, 5338, 5340, 5342, 5344, 5346, 5348, 5350, 5352, 5354, 5356, 5358, 5360, 5362, 5364, 5366, 5368, 

15 5370, 5372, 5374, 5376, 5378, 5380, 5382, 5384, 5386, 5388, 5390, 5392, 5394, 5396, 5398, 5400, 5402, 5404, 5406, 
5408, 5410, 5412, 5414, 5416, 5418, 5420, 5422, 5424, 5426, 5428, 5430, 5432, 5434, 5436, 5438, 5440, 5442, 5444, 
5446, 5448, 5450, 5452, 5454, 5456, 5458, 5460, 5462, 5464, 5466, 5468, 5470, 5472, 5474, 5476, 5478, 5480, 5482, 
5484, 5486, 5488, 5490, 5492, 5494, 5496, 5498, 5500, 5502, 5504, 5506, 5508, 5510, 5512, 5514, 5516, 5518, 5520, 
5522, 5524, 5526, 5528, 5530, 5532, 5534, 5536, 5538, 5540, 5542, 5544, 5546, 5548, 5550, 5552, 5554, 5556, 5558, 

20 5560, 5562, 5564, 5566, 5568, 5570, 5572, 5574, 5576, 5578, 5580, 5582, 5584, 5586, 5588, 5590, 5592, 5594, 5596, 
5598, 5600, 5602, 5604, 5606, 5608, 5610, 5612, 5614, 5616, 5618, 5620, 5622, 5624, 5626, 5628, 5630, 5632, 5634, 
5636, 5638, 5640, 5642, 5644, 5646, 5648, 5650, 5652, 5654, 5656, 5658, 5660, 5662, 5664, 5666, 5668, 5670, 5672, 
5674, 5676, 5678, 5680, 5682, 5684, 5686, 5688, 5690, 5692, 5694, 5696, 5698, 5700, 5702, 5704, 5706, 5708, 5710, 
5712, 5714, 5716, 5718, 5720, 5722, 5724, 5726, 5728, 5730, 5732, 5734, 5736, 5738, 5740, 5742, 5744, 5746, 5748, 

25 5750, 5752, 5754, 5756, 5758, 5760, 5762, 5764, 5766, 5768, 5770, 5772, 5774, 5776, 5778, 5780, 5782, 5784, 5786, 
5788, 5790, 5792, 5794, 5796, 5798, 5800, 5802, 5804, 5806, 5808, 5810, 5812, 5814, 5816, 5818, 5820, 5822, 5824, 
5826, 5828, 5830, 5832, 5834, 5836, 5838, 5840, 5842, 5844, 5846, 5848, 5850, 5852, 5854, 5856, 5858, 5860, 5862, 
5864, 5866, 5868, 5870, 5872, 5874, 5876, 5878, 5880, 5882, 5884, 5886, 5888, 5890, 5892, 5894, 5896, 5898, 5900, 
5902, 5904, 5906, 5908, 5910, 5912, 5914, 5916, 5918, 5920, 5922, 5924, 5926, 5928, 5930, 5932, 5934, 5936, 5938, 

30 5940, 5942, 5944, 5946, 5948, 5950, 5952, 5954, 5956, 5958, 5960, 5962, 5964, 5966, 5968, 5970, 5972, 5974, 5976, 
5978, 5980, 5982, 5984, 5986, 5988, 5990, 5992, 5994, 5996, 5998, 6000, 6002, 6004, 6006, 6008, 6010, 6012, 6014, 
6016, 6018, 6020, 6022, 6024, 6026, 6028, 6030, 6032, 6034, 6036, 6038, 6040, 6042, 6044, 6046, 6048, 6050, 6052, 
6054, 6056, 6058, 6060, 6062, 6064, 6066, 6068, 6070, 6072, 6074, 6076, 6078, 6080, 6082, 6084, 6086, 6088, 6090, 
6092, 6094, 6096, 6098, 6100, 6102, 6104, 6106, 6108, 6110, 6112, 6114, 6116, 6118, 6120, 6122, 6124, 6126, 6128, 

35 6130, 6132, 6134, 6136, 6138, 6140, 6142, 6144, 6146, 6148, 6150, 6152, 6154, 6156, 6158, 6160, 6162, 6164, 6166, 
6168, 6170, 6172, 6174, 6176, 6178, 6180, 6182, 6184, 6186, 6188, 6190, 6192, 6194, 6196, 6198, 6200, 6202, 6204, 
6206, 6208, 6210, 6212, 6214, 6216, 6218, 6220, 6222, 6224, 6226, 6228, 6230, 6232, 6234, 6236, 6238, 6240, 6242, 
6244, 6246, 6248, 6250, 6252, 6254, 6256, 6258, 6260, 6262, 6264, 6266, 6268, 6270, 6272, 6274, 6276, 6278, 6280, 
6282, 6284, 6286, 6288, 6290, 6292, 6294, 6296, 6298, 6300, 6302, 6304, 6306, 6308, 6310, 6312, 6314, 6316, 6318, 

40 6320, 6322, 6324, 6326, 6328, 6330, 6332, 6334, 6336, 6338, 6340, 6342, 6344, 6346, 6348, 6350, 6352, 6354, 6356, 
6358, 6360, 6362, 6364, 6366, 6368, 6370, 6372, 6374, 6376, 6378, 6380, 6382, 6384, 6386, 6388, 6390, 6392, 6394, 
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6396, 6398, 6400, 6402, 6404, 6406, 6408, 6410, 6412, 6414, 6416, 6418, 6420, 6422, 6424, 6426, 6428, 6430, 6432, 
6434, 6436, 6438, 6440, 6442, 6444, 6446, 6448, 6450, 6452, 6454, 6456, 6458, 6460, 6462, 6464, 6466, 6468, 6470, 
6472, 6474, 6476, 6478, 6480, 6482, 6484, 6486, 6488, 6490, 6492, 6494, 6496, 6498, 6500, 6502, 6504, 6506, 6508, 
6510, 6512, 6514, 6516, 6518, 6520, 6522, 6524, 6526, 6528, 6530, 6532, 6534, 6536, 6538, 6540, 6542, 6544, 6546, 
5 6548, 6550, 6552, 6554, 6556, 6558, 6560, 6562, 6564, 6566, 6568, 6570, 6572, 6574, 6576, 6578, 6580, 6582, 6584, 
6586, 6588, 6590, 6592, 6594, 6596, 6598, 6600, 6602, 6604, 6606, 6608, 6610, 6612, 6614, 6616, 6618, 6620, 6622, 
6624, 6626, 6628, 6630, 6632, 6634, 6636, 6638, 6640, 6642, 6644, 6646, 6648, 6650, 6652, 6654, 6656, 6658, 6660, 
6662, 6664, 6666, 6668, 6670, 6672, 6674, 6676, 6678, 6680, 6682, 6684, 6686, 6688, 6690, 6692, 6694, 6696, 6698, 
6700, 6702, 6704, 6706, 6708, 6710, 6712, 6714, 6716, 6718, 6720, 6722, 6724, 6726, 6728, 6730, 6732, 6734, 6736, 

10 6738, 6740, 6742, 6744, 6746, 6748, 6750, 6752, 6754, 6756, 6758, 6760, 6762, 6764, 6766, 6768, 6770, 6772, 6774, 
6776, 6778, 6780, 6782, 6784, 6786, 6788, 6790, 6792, 6794, 6796, 6798, 6800, 6802, 6804, 6806, 6808, 6810, 6812, 
6814, 6816, 6818, 6820, 6822, 6824, 6826, 6828, 6830, 6832, 6834, 6836, 6838, 6840, 6842, 6844, 6846, 6848, 6850, 
6852, 6854, 6856, 6858, 6860, 6862, 6864, 6866, 6868, 6870, 6872, 6874, 6876, 6878, 6880, 6882, 6884, 6886, 6888, 
6890, 6892, 6894, 6896, 6898, 6900, 6902, 6904, 6906, 6908, 6910, 6912, 6914, 6916, 6918, 6920, 6922, 6924, 6926, 

15 6928, 6930, 6932, 6934, 6936, 6938, 6940, 6942, 6944, 6946, 6948, 6950, 6952, 6954, 6956, 6958, 6960, 6962, 6964, 
6966, 6968, 6970, 6972, 6974, 6976, 6978, 6980, 6982, 6984, 6986, 6988, 6990, 6992, 6994, 6996, 6998, 7000, 7002, 
7004, 7006, 7008, 7010, 7012, 7014, 7016, 7018, 7020, 7022, 7024, 7026, 7028, 7030, 7032, 7034, 7036, 7038, 7040, 
7042, 7044, 7046, 7048, 7050, 7052, 7054, 7056, 7058, 7060, 7062, 7064, 7066, 7068, 7070, 7072, 7074, 7076, 7078, 
7080, 7082, 7084, 7086, 7088, 7090, 7092, 7094, 7096, 7098, 7100, 7102, 7104, 7106, 7108, 7110, 7112, 7114, 7116, 

20 7118, 7120, 7122, 7124, 7126, 7128, 7130, 7132, 7134, 7136, 7138, 7140, 7142, 7144, 7146, 7148, 7150, 7152, 7154, 
7156, 7158, 7160, 7162, 7164, 7166, 7168, 7170, 7172, 7174, 7176, 7178, 7180, 7182, 7184, 7186, 7188, 7190, 7192, 
7194, 7196, 7198, 7200, 7202, 7204, 7206, 7208, 7210, 7212, 7214, 7216, 7218, 7220, 7222, 7224, 7226, 7228, 7230, 
7232, 7234, 7236, 7238, 7240, 7242, 7244, 7246, 7248, 7250, 7252, 7254, 7256, 7258, 7260, 7262, 7264, 7266, 7268, 
7270, 7272, 7274, 7276, 7278, 7280, 7282, 7284, 7286, 7288, 7290, 7292, 7294, 7296, 7298, 7300, 7302, 7304, 7306, 

25 7308, 7310, 7312, 7314, 7316, 7318, 7320, 7322, 7324, 7326, 7328, 7330, 7332, 7334, 7336, 7338, 7340, 7342, 7344, 
7346, 7348, 7350, 7352, 7354, 7356, 7358, 7360, 7362, 7364, 7366, 7368, 7370, 7372, 7374, 7376, 7378, 7380, 7382, 
7384, 7386, 7388, 7390, 7392, 7394, 7396, 7398, 7400, 7402, 7404, 7406, 7408, 7410, 7412, 7414, 7416, 7418, 7420, 
7422, 7424, 7426, 7428, 7430, 7432, 7434, 7436, 7438, 7440, 7442, 7444, 7446, 7448, 7450, 7452, 7454, 7456, 7458, 
7460, 7462, 7464, 7466, 7468, 7470, 7472, 7474, 7476, 7478, 7480, 7482, 7484, 7486, 7488, 7490, 7492, 7494, 7496, 

30 7498, 7500, 7502, 7504, 7506, 7508, 7510, 7512, 7514, 7516, 7518, 7520, 7522, 7524, 7526, 7528, 7530, 7532, 7534, 
7536, 7538, 7540, 7542, 7544, 7546, 7548, 7550, 7552, 7554, 7556, 7558, 7560, 7562, 7564, 7566, 7568, 7570, 7572, 
7574, 7576, 7578, 7580, 7582, 7584, 7586, 7588, 7590, 7592, 7594, 7596, 7598, 7600, 7602, 7604, 7606, 7608, 7610, 
7612, 7614, 7616, 7618, 7620, 7622, 7624, 7626, 7628, 7630, 7632, 7634, 7636, 7638, 7640, 7642, 7644, 7646, 7648, 
7650, 7652, 7654, 7656, 7658, 7660, 7662, 7664, 7666, 7668, 7670, 7672, 7674, 7676, 7678, 7680, 7682, 7684, 7686, 

35 7688, 7690, 7692, 7694, 7696, 7698, 7700, 7702, 7704, 7706, 7708, 7710, 7712, 7714, 7716, 7718, 7720, 7722, 7724, 
7726, 7728, 7730, 7732, 7734, 7736, 7738, 7740, 7742, 7744, 7746, 7748, 7750, 7752, 7754, 7756, 7758, 7760, 7762, 
7764, 7766, 7768, 7770, 7772, 7774, 7776, 7778, 7780, 7782, 7784, 7786, 7788, 7790, 7792, 7794, 7796, 7798, 7800, 
7802, 7804, 7806, 7808, 7810, 7812, 7814, 7816, 7818, 7820, 7822, 7824, 7826, 7828, 7830, 7832, 7834, 7836, 7838, 
7840, 7842, 7844, 7846, 7848, 7850, 7852, 7854, 7856, 7858, 7860, 7862, 7864, 7866, 7868, 7870, 7872, 7874, 7876, 

40 7878, 7880, 7882, 7884, 7886, 7888, 7890, 7892, 7894, 7896, 7898, 7900, 7902, 7904, 7906, 7908, 7910, 7912, 7914, 
7916, 7918, 7920, 7922, 7924, 7926, 7928, 7930, 7932, 7934, 7936, 7938, 7940, 7942, 7944, 7946, 7948, 7950, 7952, 
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7954, 7956, 7958, 7960, 7962, 7964, 7966, 7968, 7970, 7972, 7974, 7976, 7978, 7980, 7982, 7984, 7986, 7988, 7990, 
7992, 7994, 7996, 7998, 8000, 8002, 8004, 8006, 8008, 8010, 8012, 8014, 8016, 8018, 8020, 8022, 8024, 8026, 8028, 
8030, 8032, 8034, 8036, 8038, 8040, 8042, 8044, 8046, 8048, 8050, 8052, 8054, 8056, 8058, 8060, 8062, 8064, 8066, 
8068, 8070, 8072, 8074, 8076, 8078, 8080, 8082, 8084, 8086, 8088, 8090, 8092, 8094, 8096, 8098, 8100, 8102, 8104, 
5 8106, 8108, 8110, 8112, 8114, 8116, 8118, 8120, 8122, 8124, 8126, 8128, 8130, 8132, 8134, 8136, 8138, 8140, 8142, 
8144, 8146, 8148, 8150, 8152, 8154, 8156, 8158, 8160, 8162, 8164, 8166, 8168, 8170, 8172, 8174, 8176, 8178, 8180, 
8182, 8184, 8186, 8188, 8190, 8192, 8194, 8196, 8198, 8200, 8202, 8204, 8206, 8208, 8210, 8212, 8214, 8216, 8218, 
8220, 8222, 8224, 8226, 8228, 8230, 8232, 8234, 8236, 8238, 8240, 8242, 8244, 8246, 8248, 8250, 8252, 8254, 8256, 
8258, 8260, 8262, 8264, 8266, 8268, 8270, 8272, 8274, 8276, 8278, 8280, 8282, 8284, 8286, 8288, 8290, 8292, 8294, 

10 8296, 8298, 8300, 8302, 8304, 8306, 8308, 8310, 8312, 8314, 8316, 8318, 8320, 8322, 8324, 8326, 8328, 8330, 8332, 
8334, 8336, 8338, 8340, 8342, 8344, 8346, 8348, 8350, 8352, 8354, 8356, 8358, 8360, 8362, 8364, 8366, 8368, 8370, 
8372, 8374, 8376, 8378, 8380, 8382, 8384, 8386, 8388, 8390, 8392, 8394, 8396, 8398, 8400, 8402, 8404, 8406, 8408, 
8410, 8412, 8414, 8416, 8418, 8420, 8422, 8424, 8426, 8428, 8430, 8432, 8434, 8436, 8438, 8440, 8442, 8444, 8446, 
8448, 8450, 8452, 8454, 8456, 8458, 8460, 8462, 8464, 8466, 8468, 8470, 8472, 8474, 8476, 8478, 8480, 8482, 8484, 

15 8486, 8488, 8490, 8492, 8494, 8496, 8498, 8500, 8502, 8504, 8506, 8508, 8510, 8512, 8514, 8516, 8518, 8520, 8522, 
8524, 8526, 8528, 8530, 8532, 8534, 8536, 8538, 8540, 8542, 8544, 8546, 8548, 8550, 8552, 8554, 8556, 8558, 8560, 
8562, 8564, 8566, 8568, 8570, 8572, 8574, 8576, 8578, 8580, 8582, 8584, 8586, 8588, 8590, 8592, 8594, 8596, 8598, 
8600, 8602, 8604, 8606, 8608, 8610, 8612, 8614, 8616, 8618, 8620, 8622, 8624, 8626, 8628, 8630, 8632, 8634, 8636, 
8638, 8640, 8642, 8644, 8646, 8648, 8650, 8652, 8654, 8656, 8658, 8660, 8662, 8664, 8666, 8668, 8670, 8672, 8674, 

20 8676, 8678, 8680, 8682, 8684, 8686, 8688, 8690, 8692, 8694, 8696, 8698, 8700, 8702, 8704, 8706, 8708, 8710, 8712, 
8714, 8716, 8718, 8720, 8722, 8724, 8726, 8728, 8730, 8732, 8734, 8736, 8738, 8740, 8742, 8744, 8746, 8748, 8750, 
8752, 8754, 8756, 8758, 8760, 8762, 8764, 8766, 8768, 8770, 8772, 8774, 8776, 8778, 8780, 8782, 8784, 8786, 8788, 
8790, 8792, 8794, 8796, 8798, 8800, 8802, 8804, 8806, 8808, 8810, 8812, 8814, 8816, 8818, 8820, 8822, 8824, 8826, 
8828, 8830, 8832, 8834, 8836, 8838, 8840, 8842, 8844, 8846, 8848, 8850, 8852, 8854, 8856, 8858, 8860, 8862, 8864, 

25 8866, 8868, 8870, 8872, 8874, 8876, 8878, 8880, 8882, 8884, 8886, 8888, 8890, 8892, 8894, 8896, 8898, 8900, 8902, 
8904, 8906, 8908, 8910, 8912, 8914, 8916, 8918, 8920, 8922, 8924, 8926, 8928, 8930, 8932, 8934, 8936, 8938, 8940, 
8942, 8944, 8946, 8948, 8950, 8952, 8954, 8956, 8958, 8960, 8962, 8964, 8966, 8968, 8970, 8972, 8974, 8976, 8978, 
8980, 8982, 8984, 8986, 8988, 8990, 8992, 8994, 8996, 8998, 9000, 9002, 9004, 9006, 9008, 9010, 9012, 9014, 9016, 
9018, 9020, 9022, 9024, 9026, 9028, 9030, 9032, 9034, 9036, 9038, 9040, 9042, 9044, 9046, 9048, 9050, 9052, 9054, 

3 0 9056, 9058, 9060, 9062, 9064, 9066, 9068, 9070, 9072, 9074, 9076, 9078, 9080, 9082, 9084, 9086, 9088, 9090, 9092, 
9094, 9096, 9098, 9100, 9102, 9104, 9106, 9108, 9110, 9112, 9114, 9116, 9118, 9120, 9122, 9124, 9126, 9128, 9130, 
9132, 9134, 9136, 9138, 9140, 9142, 9144, 9146, 9148, 9150, 9152, 9154, 9156, 9158, 9160, 9162, 9164, 9166, 9168, 
9170, 9172, 9174, 9176, 9178, 9180, 9182, 9184, 9186, 9188, 9190, 9192, 9194, 9196, 9198, 9200, 9202, 9204, 9206, 
9208, 9210, 9212, 9214, 9216, 9218, 9220, 9222, 9224, 9226, 9228, 9230, 9232, 9234, 9236, 9238, 9240, 9242, 9244, 

35 9246, 9248, 9250, 9252, 9254, 9256, 9258, 9260, 9262, 9264, 9266, 9268, 9270, 9272, 9274, 9276, 9278, 9280, 9282, 
9284, 9286, 9288, 9290, 9292, 9294, 9296, 9298, 9300, 9302, 9304, 9306, 9308, 9310, 9312, 9314, 9316, 9318, 9320, 
9322, 9324, 9326, 9328, 9330, 9332, 9334, 9336, 9338, 9340, 9342, 9344, 9346, 9348, 9350, 9352, 9354, 9356, 9358, 
9360, 9362, 9364, 9366, 9368, 9370, 9372, 9374, 9376, 9378, 9380, 9382, 9384, 9386, 9388, 9390, 9392, 9394, 9396, 
9398, 9400, 9402, 9404, 9406, 9408, 9410, 9412, 9414, 9416, 9418, 9420, 9422, 9424, 9426, 9428, 9430, 9432, 9434, 

40 9436, 9438, 9440, 9442, 9444, 9446, 9448, 9450, 9452, 9454, 9456, 9458, 9460, 9462, 9464, 9466, 9468, 9470, 9472, 
9474, 9476, 9478, 9480, 9482, 9484, 9486, 9488, 9490, 9492, 9494, 9496, 9498, 9500, 9502, 9504, 9506, 9508, 9510, 
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9512, 9514, 9516, 9518, 9520, 9522, 9524, 9526, 9528, 9530, 9532, 9534, 9536, 9538, 9540, 9542, 9544, 9546, 9548, 
9550, 9552, 9554, 9556, 9558, 9560, 9562, 9564, 9566, 9568, 9570, 9572, 9574, 9576, 9578, 9580, 9582, 9584, 9586, 
9588, 9590, 9592, 9594, 9596, 9598, 9600, 9602, 9604, 9606, 9608, 9610, 9612, 9614, 9616, 9618, 9620, 9622, 9624, 
9626, 9628, 9630, 9632, 9634, 9636, 9638, 9640, 9642, 9644, 9646, 9648, 9650, 9652, 9654, 9656, 9658, 9660, 9662, 
5 9664, 9666, 9668, 9670, 9672, 9674, 9676, 9678, 9680, 9682, 9684, 9686, 9688, 9690, 9692, 9694, 9696, 9698, 9700, 
9702, 9704, 9706, 9708, 9710, 9712, 9714, 9716, 9718, 9720, 9722, 9724, 9726, 9728, 9730, 9732, 9734, 9736, 9738, 
9740, 9742, 9744, 9746, 9748, 9750, 9752, 9754, 9756, 9758, 9760, 9762, 9764, 9766, 9768, 9770, 9772, 9774, 9776, 
9778, 9780, 9782, 9784, 9786, 9788, 9790, 9792, 9794, 9796, 9798, 9800, 9802, 9804, 9806, 9808, 9810, 9812, 9814, 
9816, 9818, 9820, 9822, 9824, 9826, 9828, 9830, 9832, 9834, 9836, 9838, 9840, 9842, 9844, 9846, 9848, 9850, 9852, 

10 9854, 9856, 9858, 9860, 9862, 9864, 9866, 9868, 9870, 9872, 9874, 9876, 9878, 9880, 9882, 9884, 9886, 9888, 9890, 
9892, 9894, 9896, 9898, 9900, 9902, 9904, 9906, 9908, 9910, 9912, 9914, 9916, 9918, 9920, 9922, 9924, 9926, 9928, 
9930, 9932, 9934, 9936, 9938, 9940, 9942, 9944, 9946, 9948, 9950, 9952, 9954, 9956, 9958, 9960, 9962, 9964, 9966, 
9968, 9970, 9972, 9974, 9976, 9978, 9980, 9982, 9984, 9986, 9988, 9990, 9992, 9994, 9996, 9998, 10000, 10002, 
10004, 10006, 10008, 10010, 10012, 10014, 10016, 10018, 10020, 10022, 10024, 10026, 10028, 10030, 10032, 10034, 

15 10036, 10038, 10040, 10042, 10044, 10046, 10048, 10050, 10052, 10054, 10056, 10058, 10060, 10062, 10064, 10066, 
10068, 10070, 10072, 10074, 10076, 10078, 10080, 10082, 10084, 10086, 10088, 10090, 10092, 10094, 10096, 10098, 
10100, 10102, 10104, 10106, 10108, 10110, 10112, 10114, 10116, 10118, 10120, 10122, 10124, 10126, 10128, 10130, 
10132, 10134, 10136, 10138, 10140, 10142, 10144, 10146, 10148, 10150, 10152, 10154, 10156, 10158, 10160, 10162, 
10164, 10166, 10168, 10170, 10172, 10174, 10176, 10178, 10180, 10182, 10184, 10186, 10188, 10190, 10192, 10194, 

20 10196, 10198, 10200, 10202, 10204, 10206, 10208, 10210, 10212, 10214, 10216, 10218, 10220, 10222, 10224, 10226, 
10228, 10230, 10232, 10234, 10236, 10238, 10240, 10242, 10244, 10246, 10248, 10250, 10252, 10254, 10256, 10258, 
10260, 10262, 10264, 10266, 10268, 10270, 10272, 10274, 10276, 10278, 10280, 10282, 10284, 10286, 10288, 10290, 
10292, 10294, 10296, 10298, 10300, 10302, 10304, 10306, 10308, 10310, 10312,- 10314, 10316, 10318, 10320, 10322, 
10324, 10326, 10328, 10330, 10332, 10334, 10336, 10338, 10340, 10342, 10344, 10346, 10348, 10350, 10352, 10354, 

25 10356, 10358, 10360, 10362, 10364, 10366, 10368, 10370, 10372, 10374, 10376, 10378, 10380, 10382, 10384, 10386, 
10388, 10390, 10392, 10394, 10396, 10398, 10400, 10402, 10404, 10406, 10408, 10410, 10412, 10414, 10416, 10418, 
10420, 10422, 10424, 10426, 10428, 10430, 10432, 10434, 10436, 10438, 10440, 10442, 10444, 10446, 10448, 10450, 
10452, 10454, 10456, 10458, 10460, 10462, 10464, 10466, 10468, 10470, 10472, 10474, 10476, 10478, 10480, 10482, 
10484, 10486, 10488, 10490, 10492, 10494, 10496, 10498, 10500, 10502, 10504, 10506, 10508, 10510, 10512, 10514, 

30 10516, 10518, 10520, 10522, 10524, 10526, 10528, 10530, 10532, 10534, 10536, 10538, 10540, 10542, 10544, 10546, 
10548, 10550, 10552, 10554, 10556, 10558, 10560, 10562, 10564, 10566, 10568, 10570, 10572, 10574, 10576, 10578, 
10580, 10582, 10584, 10586, 10588, 10590, 10592, 10594, 10596, 10598, 10600, 10602, 10604, 10606, 10608, 10610, 
10612, 10614, 10616, 10618, 10620, 10622, 10624, 10626, 10628, 10630, 10632, 10634, 10636, 10638, 10640, 10642, 
10644, 10646, 10648, 10650, 10652, 10654, 10656, 10658, 10660, 10662, 10664, 10666, 10668, 10670, 10672, 10674, 

35 10676, 10678, 10680, 10682, 10684, 10686, 10688, 10690, 10692, 10694, 10696, 10698, 10700, 10702, 10704, 10706, 
10708, 10710, 10712, 10714, 10716, 10718, 10720, 10722, 10724, 10726, 10728, 10730, 10732, 10734, 10736, 10738, 
10740, 10742, 10744, 10746, 10748, 10750, 10752, 10754, 10756, 10758, 10760, 10762, 10764, 10766, 10768, 10770, 
10772, 10774, 10776, 10778, 10780, 10782, 10784, 10786, 10788, 10790, 10792, 10794, 10796, 10798, 10800, 10802, 
10804, 10806, 10808, 10810, 10812, 10814, 10816, 10818, 10820, 10822, 10824, 10826, 10828, 10830, 10832, 10834, 

40 10836, 10838, 10840, 10842, 10844, 10846, 10848, 10850, 10852, 10854, 10856, 10858, 10860, 10862, 10864, 10866, 
10868, 10870, 10872, 10874, 10876, 10878, 10880, 10882, 10884, 10886, 10888, 10890, 10892, 10894, 10896, 10898, 
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10900, 10902, 10904, 10906, 10908, 10910, 10912, 10914, 10916, 10918, 10920, 10922, 10924, 10926, 10928, 10930, 
10932, 10934, 10936, 10938, 10940, 10942, 10944, 10946, 10948, 10950, 10952, 10954, 10956, 10958, 10960, 10962, 
10964 and 10966. 

2. A protein having 50% or greater sequence identity to a protein according to claim 1. 

5 3 . A protein comprising a fragment of 7 or more consecutive amino acids from an amino acid sequence selected from the group 
consisting ofSEQ IDs 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 
58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 
116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 
164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204, 206, 208, 210, 

10 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 
260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298, 300, 302, 304, 306, 
308, 310, 312, 314, 316, 318, 320, 322, 324, 326, 328, 330, 332, 334, 336, 338, 340, 342, 344, 346, 348, 350, 352, 354, 
356, 358, 360, 362, 364, 366, 368, 370, 372, 374, 376, 378, 380, 382, 384, 386, 388, 390, 392, 394, 396, 398, 400, 402, 
404, 406, 408, 410, 412, 414, 416, 418, 420, 422, 424, 426, 428, 430, 432, 434, 436, 438, 440, 442, 444, 446, 448, 450, 

15 452, 454, 456, 458, 460, 462, 464, 466, 468, 470, 472, 474, 476, 478, 480, 482, 484, 486, 488, 490, 492, 494, 496, 498, 
500, 502, 504, 506, 508, 510, 512, 514, 516, 518, 520, 522, 524, 526, 528, 530, 532, 534, 536, 538, 540, 542, 544, 546, 
548, 550, 552, 554, 556, 558, 560, 562, 564, 566, 568, 570, 572, 574, 576, 578, 580, 582, 584, 586, 588, 590, 592, 594, 
596, 598, 600, 602, 604, 606, 608, 610, 612, 614, 616, 618, 620, 622, 624, 626, 628, 630, 632, 634, 636, 638, 640, 642, 
644, 646, 648, 650, 652, 654, 656, 658, 660, 662, 664, 666, 668, 670, 672, 674, 676, 678, 680, 682, 684, 686, 688, 690, 

20 692, 694, 696, 698, 700, 702, 704, 706, 708, 710, 712, 714, 716, 718, 720, 722, 724, 726, 728, 730, 732, 734, 736, 738, 
740, 742, 744, 746, 748, 750, 752, 754, 756, 758, 760, 762, 764, 766, 768, 770, 772, 774, 776, 778, 780, 782, 784, 786, 
788, 790, 792, 794, 796, 798, 800, 802, 804, 806, 808, 810, 812, 814, 816, 818, 820, 822, 824, 826, 828, 830, 832, 834, 
836, 838, 840, 842, 844, 846, 848, 850, 852, 854, 856, 858, 860, 862, 864, 866, 86S, 870, 872, 874, 876, 878, 880, 882, 
884, 886, 888, 890, 892, 894, 896, 898, 900, 902, 904, 906, 908, 910, 912, 914, 916, 918, 920, 922, 924, 926, 928, 930, 

25 932, 934, 936, 938, 940, 942, 944, 946, 948, 950, 952, 954, 956, 958, 960, 962, 964, 966, 968, 970, 972, 974, 976, 978, 
980, 982, 984, 986, 988, 990, 992, 994, 996, 998, 1000, 1002, 1004, 1006, 1008, 1010, 1012, 1014, 1016, 1018, 1020, 
1022, 1024, 1026, 1028, 1030, 1032, 1034, 1036, 1038, 1040, 1042, 1044, 1046, 1048, 1050, 1052, 1054, 1056, 1058, 
1060, 1062, 1064, 1066, 1068, 1070, 1072, 1074, 1076, 1078, 1080, 1082, 1084, 1086, 1088, 1090, 1092, 1094, 1096, 
1098, 1100, 1102, 1104, 1106, 1108, 1110, 1112, 1114, 1116, 1118, 1120, 1122, 1124, 1126, 1128, 1130, 1132, 1134, 

30 1136, 1138, 1140, 1142, 1144, 1146, 1148, 1150, 1152, 1154, 1156, 1158, 1160, 1162, 1164, 1166, 1168, 1170, 1172, 
1174, 1176, 1178, 1180, 1182, 1184, 1186, 1188, 1190, 1192, 1194, 1196, 1198, 1200, 1202, 1204, 1206, 1208, 1210, 
1212, 1214, 1216, 1218, 1220, 1222, 1224, 1226, 1228, 1230, 1232, 1234, 1236, 1238, 1240, 1242, 1244, 1246, 1248, 
1250, 1252, 1254, 1256, 1258, 1260, 1262, 1264, 1266, 1268, 1270, 1272, 1274, 1276, 1278, 1280, 1282, 1284, 1286, 
1288, 1290, 1292, 1294, 1296, 1298, 1300, 1302, 1304, 1306, 1308, 1310, 1312, 1314, 1316, 1318, 1320, 1322, 1324, 

35 1326, 1328, 1330, 1332, 1334, 1336, 1338, 1340, 1342, 1344, 1346, 1348, 1350, 1352, 1354, 1356, 1358, 1360, 1362, 
1364, 1366, 1368, 1370, 1372, 1374, 1376, 1378, 1380, 1382, 1384, 1386, 1388, 1390, 1392, 1394, 1396, 1398, 1400, 
1402, 1404, 1406, 1408, 1410, 1412, 1414, 1416, 1418, 1420, 1422, 1424, 1426, 1428, 1430, 1432, 1434, 1436, 1438, 
1440, 1442, 1444, 1446, 1448, 1450, 1452, 1454, 1456, 1458, 1460, 1462, 1464, 1466, 1468, 1470, 1472, 1474, 1476, 
1478, 1480, 1482, 1484, 1486, 1488, 1490, 1492, 1494, 1496, 1498, 1500, 1502, 1504, 1506, 1508, 1510, 1512, 1514, 

40 1516, 1518, 1520, 1522, 1524, 1526, 1528, 1530, 1532, 1534, 1536, 1538, 1540, 1542, 1544, 1546, 1548, 1550, 1552, 
1554, 1556, 1558, 1560, 1562, 1564, 1566, 1568, 1570, 1572, 1574, 1576, 1578, 1580, 1582, 1584, 1586, 1588, 1590, 
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1592, 1594, 1596, 1598, 1600, 1602, 1604, 1606, 1608, 1610, 1612, 1614, 1616, 1618, 1620, 1622, 1624, 1626, 1628, 
1630, 1632, 1634, 1636, 1638, 1640, 1642, 1644, 1646, 1648, 1650, 1652, 1654, 1656, 1658, 1660, 1662, 1664, 1666, 
1668, 1670, 1672, 1674, 1676, 1678, 1680, 1682, 1684, 1686, 1688, 1690, 1692, 1694, 1696, 1698, 1700, 1702, 1704, 
1706, 1708, 1710, 1712, 1714, 1716, 1718, 1720, 1722, 1724, 1726, 1728, 1730, 1732, 1734, 1736, 1738, 1740, 1742, 
5 1744, 1746, 1748, 1750, 1752, 1754, 1756, 1758, 1760, 1762, 1764, 1766, 1768, 1770, 1772, 1774, 1776, 1778, 1780, 
1782, 1784, 1786, 1788, 1790, 1792, 1794, 1796, 1798, 1800, 1802, 1804, 1806, 1808, 1810, 1812, 1814, 1816, 1818, 
1820, 1822, 1824, 1826, 1828, 1830, 1832, 1834, 1836, 1838, 1840, 1842, 1844, 1846, 1848, 1850, 1852, 1854, 1856, 
1858, 1860, 1862, 1864, 1866, 1868, 1870, 1872, 1874, 1876, 1878, 1880, 1882, 1884, 1886, 1888, 1890, 1892, 1894, 
1896, 1898, 1900, 1902, 1904, 1906, 1908, 1910, 1912, 1914, 1916, 1918, 1920, 1922, 1924, 1926, 1928, 1930, 1932, 

10 1934, 1936, 1938, 1940, 1942, 1944, 1946, 1948, 1950, 1952, 1954, 1956, 1958, 1960, 1962, 1964, 1966, 1968, 1970, 
1972, 1974, 1976, 1978, 1980, 1982, 1984, 1986, 1988, 1990, 1992, 1994, 1996, 1998, 2000, 2002, 2004, 2006, 2008, 
2010, 2012, 2014, 2016, 2018, 2020, 2022, 2024, 2026, 2028, 2030, 2032, 2034, 2036, 2038, 2040, 2042, 2044, 2046, 
2048, 2050, 2052, 2054, 2056, 2058, 2060, 2062, 2064, 2066, 2068, 2070, 2072, 2074, 2076, 2078, 2080, 2082, 2084, 
2086, 2088, 2090, 2092, 2094, 2096, 2098, 2100, 2102, 2104, 2106, 2108, 2110, 2112, 2114, 2116, 2118, 2120, 2122, 

15 2124, 2126, 2128, 2130, 2132, 2134, 2136, 2138, 2140, 2142, 2144, 2146, 2148, 2150, 2152, 2154, 2156, 2158, 2160, 
2162, 2164, 2166, 2168, 2170, 2172, 2174, 2176, 2178, 2180, 2182, 2184, 2186, 2188, 2190, 2192, 2194, 2196, 2198, 
2200, 2202, 2204, 2206, 2208, 2210, 2212, 2214, 2216, 2218, 2220, 2222, 2224, 2226, 2228, 2230, 2232, 2234, 2236, 
2238, 2240, 2242, 2244, 2246, 2248, 2250, 2252, 2254, 2256, 2258, 2260, 2262, 2264, 2266, 2268, 2270, 2272, 2274, 
2276, 2278, 2280, 2282, 2284, 2286, 2288, 2290, 2292, 2294, 2296, 2298, 2300, 2302, 2304, 2306, 2308, 2310, 2312, 

20 2314, 2316, 2318, 2320, 2322, 2324, 2326, 2328, 2330, 2332, 2334, 2336, 2338, 2340, 2342, 2344, 2346, 2348, 2350, 
2352, 2354, 2356, 2358, 2360, 2362, 2364, 2366, 2368, 2370, 2372, 2374, 2376, 2378, 2380, 2382, 2384, 2386, 2388, 
2390, 2392, 2394, 2396, 2398, 2400, 2402, 2404, 2406, 2408, 2410, 2412, 2414, 2416, 2418, 2420, 2422, 2424, 2426, 
2428, 2430, 2432, 2434, 2436, 2438, 2440, 2442, 2444, 2446, 2448, 2450, 2452, 2454, 2456, 2458, 2460, 2462, 2464, 
2466, 2468, 2470, 2472, 2474, 2476, 2478, 2480, 2482, 2484, 2486, 2488, 2490, 2492, 2494, 2496, 2498, 2500, 2502, 

25 2504, 2506, 2508, 2510, 2512, 2514, 2516, 2518, 2520, 2522, 2524, 2526, 2528, 2530, 2532, 2534, 2536, 2538, 2540, 
2542, 2544, 2546, 2548, 2550, 2552, 2554, 2556, 2558, 2560, 2562, 2564, 2566, 2568, 2570, 2572, 2574, 2576, 2578, 
2580, 2582, 2584, 2586, 2588, 2590, 2592, 2594, 2596, 2598, 2600, 2602, 2604, 2606, 2608, 2610, 2612, 2614, 2616, 
2618, 2620, 2622, 2624, 2626, 2628, 2630, 2632, 2634, 2636, 2638, 2640, 2642, 2644, 2646, 2648, 2650, 2652, 2654, 
2656, 2658, 2660, 2662, 2664, 2666, 2668, 2670, 2672, 2674, 2676, 2678, 2680, 2682, 2684, 2686, 2688, 2690, 2692, 

30 2694, 2696, 2698, 2700, 2702, 2704, 2706, 2708, 2710, 2712, 2714, 2716, 2718, 2720, 2722, 2724, 2726, 2728, 2730, 
2732, 2734, 2736, 2738, 2740, 2742, 2744, 2746, 2748, 2750, 2752, 2754, 2756, 2758, 2760, 2762, 2764, 2766, 2768, 
2770, 2772, 2774, 2776, 2778, 2780, 2782, 2784, 2786, 2788, 2790, 2792, 2794, 2796, 2798, 2800, 2802, 2804, 2806, 
2808, 2810, 2812, 2814, 2816, 2818, 2820, 2822, 2824, 2826, 2828, 2830, 2832, 2834, 2836, 2838, 2840, 2842, 2844, 
2846, 2848, 2850, 2852, 2854, 2856, 2858, 2860, 2862, 2864, 2866, 2868, 2870, 2872, 2874, 2876, 2878, 2880, 2882, 

35 2884, 2886, 2888, 2890, 2892, 2894, 2896, 2898, 2900, 2902, 2904, 2906, 2908, 2910, 2912, 2914, 2916, 2918, 2920, 
2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 
2960, 2962, 2964, 2966, 2968, 2970, 2972, 2974, 2976, 2978, 2980, 2982, 2984, 2986, 2988, 2990, 2992, 2994, 2996, 
2998, 3000, 3002, 3004, 3006, 3008, 3010, 3012, 3014, 3016, 3018, 3020, 3022, 3024, 3026, 3028, 3030, 3032, 3034, 
3036, 3038, 3040, 3042, 3044, 3046, 3048, 3050, 3052, 3054, 3056, 3058, 3060, 3062, 3064, 3066, 3068, 3070, 3072, 

40 3074, 3076, 3078, 3080, 3082, 3084, 3086, 3088, 3090, 3092, 3094, 3096, 3098, 3100, 3102, 3104, 3106, 3108, 3110, 
3112, 3114, 3116, 3118, 3120, 3122, 3124, 3126, 3128, 3130, 3132, 3134, 3136, 3138, 3140, 3142, 3144, 3146, 3148, 
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3150, 3152, 3154, 3156, 3158, 3160, 3162, 3164, 3166, 3168, 3170, 3172, 3174, 3176, 3178, 3180, 3182, 3184, 3186, 
3188, 3190, 3192, 3194, 3196, 3198, 3200, 3202, 3204, 3206, 3208, 3210, 3212, 3214, 3216, 3218, 3220, 3222, 3224, 
3226, 3228, 3230, 3232, 3234, 3236, 3238, 3240, 3242, 3244, 3246, 3248, 3250, 3252, 3254, 3256, 3258, 3260, 3262, 
3264, 3266, 3268, 3270, 3272, 3274, 3276, 3278, 3280, 3282, 3284, 3286, 3288, 3290, 3292, 3294, 3296, 3298, 3300, 
5 3302, 3304, 3306, 3308, 3310, 3312, 3314, 3316, 3318, 3320, 3322, 3324, 3326, 3328, 3330, 3332, 3334, 3336, 3338, 
3340, 3342, 3344, 3346, 3348, 3350, 3352, 3354, 3356, 3358, 3360, 3362, 3364, 3366, 3368, 3370, 3372, 3374, 3376, 
3378, 3380, 3382, 3384, 3386, 3388, 3390, 3392, 3394, 3396, 3398, 3400, 3402, 3404, 3406, 3408, 3410, 3412, 3414, 
3416, 3418, 3420, 3422, 3424, 3426, 3428, 3430, 3432, 3434, 3436, 3438, 3440, 3442, 3444, 3446, 3448, 3450, 3452, 
3454, 3456, 3458, 3460, 3462, 3464, 3466, 3468, 3470, 3472, 3474, 3476, 3478, 3480, 3482, 3484, 3486, 3488, 3490, 

10 3492, 3494, 3496, 3498, 3500, 3502, 3504, 3506, 3508, 3510, 3512, 3514, 3516, 3518, 3520, 3522, 3524, 3526, 3528, 
3530, 3532, 3534, 3536, 3538, 3540, 3542, 3544, 3546, 3548, 3550, 3552, 3554, 3556, 3558, 3560, 3562, 3564, 3566, 
3568, 3570, 3572, 3574, 3576, 3578, 3580, 3582, 3584, 3586, 3588, 3590, 3592, 3594, 3596, 3598, 3600, 3602, 3604, 
3606, 3608, 3610, 3612, 3614, 3616, 3618, 3620, 3622, 3624, 3626, 3628, 3630, 3632, 3634, 3636, 3638, 3640, 3642, 
3644, 3646, 3648, 3650, 3652, 3654, 3656, 3658, 3660, 3662, 3664, 3666, 3668, 3670, 3672, 3674, 3676, 3678, 3680, 

15 3682, 3684, 3686, 3688, 3690, 3692, 3694, 3696, 3698, 3700, 3702, 3704, 3706, 3708, 3710, 3712, 3714, 3716, 3718, 
3720, 3722, 3724, 3726, 3728, 3730, 3732, 3734, 3736, 3738, 3740, 3742, 3744, 3746, 3748, 3750, 3752, 3754, 3756, 
3758, 3760, 3762, 3764, 3766, 3768, 3770, 3772, 3774, 3776, 3778, 3780, 3782, 3784, 3786, 3788, 3790, 3792, 3794, 
3796, 3798, 3800, 3802, 3804, 3806, 3808, 3810, 3812, 3814, 3816, 3818, 3820, 3822, 3824, 3826, 3828, 3830, 3832, 
3834, 3836, 3838, 3840, 3842, 3844, 3846, 3848, 3850, 3852, 3854, 3856, 3858, 3860, 3862, 3864, 3866, 3868, 3870, 

20 3872, 3874, 3876, 3878, 3880, 3882, 3884, 3886, 3888, 3890, 3892, 3894, 3896, 3898, 3900, 3902, 3904, 3906, 3908, 
3910, 3912, 3914, 3916, 3918, 3920, 3922, 3924, 3926, 3928, 3930, 3932, 3934, 3936, 3938, 3940, 3942, 3944, 3946, 
3948, 3950, 3952, 3954, 3956, 3958, 3960, 3962, 3964, 3966, 3968, 3970, 3972, 3974, 3976, 3978, 3980, 3982, 3984, 
3986, 3988, 3990, 3992, 3994, 3996, 3998, 4000, 4002, 4004, 4006, 4008, 4010, 4012, 4014, 4016, 4018, 4020, 4022, 
4024, 4026, 4028, 4030, 4032, 4034, 4036, 4038, 4040, 4042, 4044, 4046, 4048, 4050, 4052, 4054, 4056, 4058, 4060, 

25 4062, 4064, 4066, 4068, 4070, 4072, 4074, 4076, 4078, 4080, 4082, 4084, 4086, 4088, 4090, 4092, 4094, 4096, 4098, 
4100, 4102, 4104, 4106, 4108, 4110, 4112, 4114, 4116, 4118, 4120, 4122, 4124, 4126, 4128, 4130, 4132, 4134, 4136, 
4138, 4140, 4142, 4144, 4146, 4148, 4150, 4152, 4154, 4156, 4158, 4160, 4162, 4164, 4166, 4168, 4170, 4172, 4174, 
4176, 4178, 4180, 4182, 4184, 4186, 4188, 4190, 4192, 4194, 4196, 4198, 4200, 4202, 4204, 4206, 4208, 4210, 4212, 
4214, 4216, 4218, 4220, 4222, 4224, 4226, 4228, 4230, 4232, 4234, 4236, 4238, 4240, 4242, 4244, 4246, 4248, 4250, 

30 4252, 4254, 4256, 4258, 4260, 4262, 4264, 4266, 4268, 4270, 4272, 4274, 4276, 4278, 4280, 4282, 4284, 4286, 4288, 
4290, 4292, 4294, 4296, 4298, 4300, 4302, 4304, 4306, 4308, 4310, 4312, 4314, 4316, 4318, 4320, 4322, 4324, 4326, 
4328, 4330, 4332, 4334, 4336, 4338, 4340, 4342, 4344, 4346, 4348, 4350, 4352, 4354, 4356, 4358, 4360, 4362, 4364, 
4366, 4368, 4370, 4372, 4374, 4376, 4378, 4380, 4382, 4384, 4386, 4388, 4390, 4392, 4394, 4396, 4398, 4400, 4402, 
4404, 4406, 4408, 4410, 4412, 4414, 4416, 4418, 4420, 4422, 4424, 4426, 4428, 4430, 4432, 4434, 4436, 4438, 4440, 

35 4442, 4444, 4446, 4448, 4450, 4452, 4454, 4456, 4458, 4460, 4462, 4464, 4466, 4468, 4470, 4472, 4474, 4476, 4478, 
4480, 4482, 4484, 4486, 4488, 4490, 4492, 4494, 4496, 4498, 4500, 4502, 4504, 4506, 4508, 4510, 4512, 4514, 4516, 
4518, 4520, 4522, 4524, 4526, 4528, 4530, 4532, 4534, 4536, 4538, 4540, 4542, 4544, 4546, 4548, 4550, 4552, 4554, 
4556, 4558, 4560, 4562, 4564, 4566, 4568, 4570, 4572, 4574, 4576, 4578, 4580, 4582, 4584, 4586, 4588, 4590, 4592, 
4594, 4596, 4598, 4600, 4602, 4604, 4606, 4608, 4610, 4612, 4614, 4616, 4618, 4620, 4622, 4624, 4626, 4628, 4630, 

40 4632, 4634, 4636, 4638, 4640, 4642, 4644, 4646, 4648, 4650, 4652, 4654, 4656, 4658, 4660, 4662, 4664, 4666, 4668, 
4670, 4672, 4674, 4676, 4678, 4680, 4682, 4684, 4686, 4688, 4690, 4692, 4694, 4696, 4698, 4700, 4702, 4704, 4706, 
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4708, 4710, 4712, 4714, 4716, 4718, 4720, 4722, 4724, 4726, 4728, 4730, 4732, 4734, 4736, 4738, 4740, 4742, 4744, 
4746, 4748, 4750, 4752, 4754, 4756, 4758, 4760, 4762, 4764, 4766, 4768, 4770, 4772, 4774, 4776, 4778, 4780, 4782, 
4784, 4786, 4788, 4790, 4792, 4794, 4796, 4798, 4800, 4802, 4804, 4806, 4808, 4810, 4812, 4814, 4816, 4818, 4820, 
4822, 4824, 4826, 4828, 4830, 4832, 4834, 4836, 4838, 4840, 4842, 4844, 4846, 4848, 4850, 4852, 4854, 4856, 4858, 
5 4860, 4862, 4864, 4866, 4868, 4870, 4872, 4874, 4876, 4878, 4880, 4882, 4884, 4886, 4888, 4890, 4892, 4894, 4896, 
4898, 4900, 4902, 4904, 4906, 4908, 4910, 4912, 4914, 4916, 4918, 4920, 4922, 4924, 4926, 4928, 4930, 4932, 4934, 
4936, 4938, 4940, 4942, 4944, 4946, 4948, 4950, 4952, 4954, 4956, 4958, 4960, 4962, 4964, 4966, 4968, 4970, 4972, 
4974, 4976, 4978, 4980, 4982, 4984, 4986, 4988, 4990, 4992, 4994, 4996, 4998, 5000, 5002, 5004, 5006, 5008, 5010, 
5012, 5014, 5016, 5018, 5020, 5022, 5024, 5026, 5028, 5030, 5032, 5034, 5036, 5038, 5040, 5042, 5044, 5046, 5048, 

10 5050, 5052, 5054, 5056, 5058, 5060, 5062, 5064, 5066, 5068, 5070, 5072, 5074, 5076, 5078, 5080, 5082, 5084, 5086, 
5088, 5090, 5092, 5094, 5096, 5098, 5100, 5102, 5104, 5106, 5108, 5110, 5112, 5114, 5116, 5118, 5120, 5122, 5124, 
5126, 5128, 5130, 5132, 5134, 5136, 5138, 5140, 5142, 5144, 5146, 5148, 5150, 5152, 5154, 5156, 5158, 5160, 5162, 
5164, 5166, 5168, 5170, 5172, 5174, 5176, 5178, 5180, 5182, 5184, 5186, 5188, 5190, 5192, 5194, 5196, 5198, 5200, 
5202, 5204, 5206, 5208, 5210, 5212, 5214, 5216, 5218, 5220, 5222, 5224, 5226, 5228, 5230, 5232, 5234, 5236, 5238, 

15 5240, 5242, 5244, 5246, 5248, 5250, 5252, 5254, 5256, 5258, 5260, 5262, 5264, 5266, 5268, 5270, 5272, 5274, 5276, 
5278, 5280, 5282, 5284, 5286, 5288, 5290, 5292, 5294, 5296, 5298, 5300, 5302, 5304, 5306, 5308, 5310, 5312, 5314, 
5316, 5318, 5320, 5322, 5324, 5326, 5328, 5330, 5332, 5334, 5336, 5338, 5340, 5342, 5344, 5346, 5348, 5350, 5352, 
5354, 5356, 5358, 5360, 5362, 5364, 5366, 5368, 5370, 5372, 5374, 5376, 5378, 5380, 5382, 5384, 5386, 5388, 5390, 
5392, 5394, 5396, 5398, 5400, 5402, 5404, 5406, 5408, 5410, 5412, 5414, 5416, 5418, 5420, 5422, 5424, 5426, 5428, 

20 5430, 5432, 5434, 5436, 5438, 5440, 5442, 5444, 5446, 5448, 5450, 5452, 5454, 5456, 5458, 5460, 5462, 5464, 5466, 
5468, 5470, 5472, 5474, 5476, 5478, 5480, 5482, 5484, 5486, 5488, 5490, 5492, 5494, 5496, 5498, 5500, 5502, 5504, 
5506, 5508, 5510, 5512, 5514, 5516, 5518, 5520, 5522, 5524, 5526, 5528, 5530, 5532, 5534, 5536, 5538, 5540, 5542, 
5544, 5546, 5548, 5550, 5552, 5554, 5556, 5558, 5560, 5562, 5564, 5566, 5568, 5570, 5572, 5574, 5576, 5578, 5580, 
5582, 5584, 5586, 5588, 5590, 5592, 5594, 5596, 5598, 5600, 5602, 5604, 5606, 5608, 5610, 5612, 5614, 5616, 5618, 

25 5620, 5622, 5624, 5626, 5628, 5630, 5632, 5634, 5636, 5638, 5640, 5642, 5644, 5646, 5648, 5650, 5652, 5654, 5656, 
5658, 5660, 5662, 5664, 5666, 5668, 5670, 5672, 5674, 5676, 5678, 5680, 5682, 5684, 5686, 5688, 5690, 5692, 5694, 
5696, 5698, 5700, 5702, 5704, 5706, 5708, 5710, 5712, 5714, 5716, 5718, 5720, 5722, 5724, 5726, 5728, 5730, 5732, 
5734, 5736, 5738, 5740, 5742, 5744, 5746, 5748, 5750, 5752, 5754, 5756, 5758, 5760, 5762, 5764, 5766, 5768, 5770, 
5772, 5774, 5776, 5778, 5780, 5782, 5784, 5786, 5788, 5790, 5792, 5794, 5796, 5798, 5800, 5802, 5804, 5806, 5808, 

30 5810, 5812, 5814, 5816, 5818, 5820, 5822, 5824, 5826, 5828, 5830, 5832, 5834, 5836, 5838, 5840, 5842, 5844, 5846, 
5848, 5850, 5852, 5854, 5856, 5858, 5860, 5862, 5864, 5866, 5868, 5870, 5872, 5874, 5876, 5878, 5880, 5882, 5884, 
5886, 5888, 5890, 5892, 5894, 5896, 5898, 5900, 5902, 5904, 5906, 5908, 5910, 5912, 5914, 5916, 5918, 5920, 5922, 
5924, 5926, 5928, 5930, 5932, 5934, 5936, 5938, 5940, 5942, 5944, 5946, 5948, 5950, 5952, 5954, 5956, 5958, 5960, 
5962, 5964, 5966, 5968, 5970, 5972, 5974, 5976, 5978, 5980, 5982, 5984, 5986, 5988, 5990, 5992, 5994, 5996, 5998, 

35 6000, 6002, 6004, 6006, 6008, 6010, 6012, 6014, 6016, 6018, 6020, 6022, 6024, 6026, 6028, 6030, 6032, 6034, 6036, 
6038, 6040, 6042, 6044, 6046, 6048, 6050, 6052, 6054, 6056, 6058, 6060, 6062, 6064, 6066, 6068, 6070, 6072, 6074, 
6076, 6078, 6080, 6082, 6084, 6086, 6088, 6090, 6092, 6094, 6096, 6098, 6100, 6102, 6104, 6106, 6108, 6110, 6112, 
6114, 6116, 6118, 6120, 6122, 6124, 6126, 6128, 6130, 6132, 6134, 6136, 6138, 6140, 6142, 6144, 6146, 6148, 6150, 
6152, 6154, 6156, 6158, 6160, 6162, 6164, 6166, 6168, 6170, 6172, 6174, 6176, 6178, 6180, 6182, 6184, 6186, 6188, 

40 6190, 6192, 6194, 6196, 6198, 6200, 6202, 6204, 6206, 6208, 6210, 6212, 6214, 6216, 6218, 6220, 6222, 6224, 6226, 
6228, 6230, 6232, 6234, 6236, 6238, 6240, 6242, 6244, 6246, 6248, 6250, 6252, 6254, 6256, 6258, 6260, 6262, 6264, 
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6266, 6268, 6270, 6272, 6274, 6276, 6278, 6280, 6282, 6284, 6286, 6288, 6290, 6292, 6294, 6296, 6298, 6300, 6302, 
6304, 6306, 6308, 6310, 6312, 6314, 6316, 6318, 6320, 6322, 6324, 6326, 6328, 6330, 6332, 6334, 6336, 6338, 6340, 
6342, 6344, 6346, 6348, 6350, 6352, 6354, 6356, 6358, 6360, 6362, 6364, 6366, 6368, 6370, 6372, 6374, 6376, 6378, 
6380, 6382, 6384, 6386, 6388, 6390, 6392, 6394, 6396, 6398, 6400, 6402, 6404, 6406, 6408, 6410, 6412, 6414, 6416, 
5 6418, 6420, 6422, 6424, 6426, 6428, 6430, 6432, 6434, 6436, 6438, 6440, 6442, 6444, 6446, 6448, 6450, 6452, 6454, 
6456, 6458, 6460, 6462, 6464, 6466, 6468, 6470, 6472, 6474, 6476, 6478, 6480, 6482, 6484, 6486, 6488, 6490, 6492, 
6494, 6496, 6498, 6500, 6502, 6504, 6506, 6508, 6510, 6512, 6514, 6516, 6518, 6520, 6522, 6524, 6526, 6528, 6530, 
6532, 6534, 6536, 6538, 6540, 6542, 6544, 6546, 6548, 6550, 6552, 6554, 6556, 6558, 6560, 6562, 6564, 6566, 6568, 
6570, 6572, 6574, 6576, 6578, 6580, 6582, 6584, 6586, 6588, 6590, 6592, 6594, 6596, 6598, 6600, 6602, 6604, 6606, 

10 6608, 6610, 6612, 6614, 6616, 6618, 6620, 6622, 6624, 6626, 6628, 6630, 6632, 6634, 6636, 6638, 6640, 6642, 6644, 
6646, 6648, 6650, 6652, 6654, 6656, 6658, 6660, 6662, 6664, 6666, 6668, 6670, 6672, 6674, 6676, 6678, 6680, 6682, 
6684, 6686, 6688, 6690, 6692, 6694, 6696, 6698, 6700, 6702, 6704, 6706, 6708, 6710, 6712, 6714, 6716, 6718, 6720, 
6722, 6724, 6726, 6728, 6730, 6732, 6734, 6736, 6738, 6740, 6742, 6744, 6746, 6748, 6750, 6752, 6754, 6756, 6758, 
6760, 6762, 6764, 6766, 6768, 6770, 6772, 6774, 6776, 6778, 6780, 6782, 6784, 6786, 6788, 6790, 6792, 6794, 6796, 

15 6798, 6800, 6802, 6804, 6806, 6808, 6810, 6812, 6814, 6816, 6818, 6820, 6822, 6824, 6826, 6828, 6830, 6832, 6834, 
6836, 6838, 6840, 6842, 6844, 6846, 6848, 6850, 6852, 6854, 6856, 6858, 6860, 6862, 6864, 6866, 6868, 6870, 6872, 
6874, 6876, 6878, 6880, 6882, 6884, 6886, 6888, 6890, 6892, 6894, 6896, 6898, 6900, 6902, 6904, 6906, 6908, 6910, 
6912, 6914, 6916, 6918, 6920, 6922, 6924, 6926, 6928, 6930, 6932, 6934, 6936, 6938, 6940, 6942, 6944, 6946, 6948, 
6950, 6952, 6954, 6956, 6958, 6960, 6962, 6964, 6966, 6968, 6970, 6972, 6974, 6976, 6978, 6980, 6982, 6984, 6986, 

20 6988, 6990, 6992, 6994, 6996, 6998, 7000, 7002, 7004, 7006, 7008, 7010, 7012, 7014, 7016, 7018, 7020, 7022, 7024, 
7026, 7028, 7030, 7032, 7034, 7036, 7038, 7040, 7042, 7044, 7046, 7048, 7050, 7052, 7054, 7056, 7058, 7060, 7062, 
7064, 7066, 7068, 7070, 7072, 7074, 7076, 7078, 7080, 7082, 7084, 7086, 7088, 7090, 7092, 7094, 7096, 7098, 7100, 
7102, 7104, 7106, 7108, 7110, 7112, 7114, 7116, 7118, 7120, 7122, 7124, 7126, 7128, 7130, 7132, 7134, 7136, 7138, 
7140, 7142, 7144, 7146, 7148, 7150, 7152, 7154, 7156, 7158, 7160, 7162, 7164, 7166, 7168, 7170, 7172, 7174, 7176, 

25 7178, 7180, 7182, 7184, 7186, 7188, 7190, 7192, 7194, 7196, 7198, 7200, 7202, 7204, 7206, 7208, 7210, 7212, 7214, 
7216, 7218, 7220, 7222, 7224, 7226, 7228, 7230, 7232, 7234, 7236, 7238, 7240, 7242, 7244, 7246, 7248, 7250, 7252, 
7254, 7256, 7258, 7260, 7262, 7264, 7266, 7268, 7270, 7272, 7274, 7276, 7278, 7280, 7282, 7284, 7286, 7288, 7290, 
7292, 7294, 7296, 7298, 7300, 7302, 7304, 7306, 7308, 7310, 7312, 7314, 7316, 7318, 7320, 7322, 7324, 7326, 7328, 
7330, 7332, 7334, 7336, 7338, 7340, 7342, 7344, 7346, 7348, 7350, 7352, 7354, 7356, 7358, 7360, 7362, 7364, 7366, 

30 7368, 7370, 7372, 7374, 7376, 7378, 7380, 7382, 7384, 7386, 7388, 7390, 7392, 7394, 7396, 7398, 7400, 7402, 7404, 
7406, 7408, 7410, 7412, 7414, 7416, 7418, 7420, 7422, 7424, 7426, 7428, 7430, 7432, 7434, 7436, 7438, 7440, 7442, 
7444, 7446, 7448, 7450, 7452, 7454, 7456, 7458, 7460, 7462, 7464, 7466, 7468, 7470, 7472, 7474, 7476, 7478, 7480, 
7482, 7484, 7486, 7488, 7490, 7492, 7494, 7496, 7498, 7500, 7502, 7504, 7506, 7508, 7510, 7512, 7514, 7516, 7518, 
7520, 7522, 7524, 7526, 7528, 7530, 7532, 7534, 7536, 7538, 7540, 7542, 7544, 7546, 7548, 7550, 7552, 7554, 7556, 

35 7558, 7560, 7562, 7564, 7566, 7568, 7570, 7572, 7574, 7576, 7578, 7580, 7582, 7584, 7586, 7588, 7590, 7592, 7594, 
7596, 7598, 7600, 7602, 7604, 7606, 7608, 7610, 7612, 7614, 7616, 7618, 7620, 7622, 7624, 7626, 7628, 7630, 7632, 
7634, 7636, 7638, 7640, 7642, 7644, 7646, 7648, 7650, 7652, 7654, 7656, 7658, 7660, 7662, 7664, 7666, 7668, 7670, 
7672, 7674, 7676, 7678, 7680, 7682, 7684, 7686, 7688, 7690, 7692, 7694, 7696, 7698, 7700, 7702, 7704, 7706, 7708, 
7710, 7712, 7714, 7716, 7718, 7720, 7722, 7724, 7726, 7728, 7730, 7732, 7734, 7736, 7738, 7740, 7742, 7744, 7746, 

40 7748, 7750, 7752, 7754, 7756, 7758, 7760, 7762, 7764, 7766, 7768, 7770, 7772, 7774, 7776, 7778, 7780, 7782, 7784, 
7786, 7788, 7790, 7792, 7794, 7796, 7798, 7800, 7802, 7804, 7806, 7808, 7810, 7812, 7814, 7816, 7818, 7820, 7822, 
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7824, 7826, 7828, 7830, 7832, 7834, 7836, 7838, 7840, 7842, 7844, 7846, 7848, 7850, 7852, 7854, 7856, 7858, 7860, 
7862, 7864, 7866, 7868, 7870, 7872, 7874, 7876, 7878, 7880, 7882, 7884, 7886, 7888, 7890, 7892, 7894, 7896, 7898, 
7900, 7902, 7904, 7906, 7908, 7910, 7912, 7914, 7916, 7918, 7920, 7922, 7924, 7926, 7928, 7930, 7932, 7934, 7936, 
7938, 7940, 7942, 7944, 7946, 7948, 7950, 7952, 7954, 7956, 7958, 7960, 7962, 7964, 7966, 7968, 7970, 7972, 7974, 
5 7976, 7978, 7980, 7982, 7984, 7986, 7988, 7990, 7992, 7994, 7996, 7998, 8000, 8002, 8004, 8006, 8008, 8010, 8012, 
8014, 8016, 8018, 8020, 8022, 8024, 8026, 8028, 8030, 8032, 8034, 8036, 8038, 8040, 8042, 8044, 8046, 8048, 8050, 
8052, 8054, 8056, 8058, 8060, 8062, 8064, 8066, 8068, 8070, 8072, 8074, 8076, 8078, 8080, 8082, 8084, 8086, 8088, 
8090, 8092, 8094, 8096, 8098, 8100, 8102, 8104, 8106, 8108, 8110, 8112, 8114, 8116, 8118, 8120, 8122, 8124, 8126, 
8128, 8130, 8132, 8134, 8136, 8138, 8140, 8142, 8144, 8146, 8148, 8150, 8152, 8154, 8156, 8158, 8160, 8162, 8164, 

10 8166, 8168, 8170, 8172, 8174, 8176, 8178, 8180, 8182, 8184, 8186, 8188, 8190, 8192, 8194, 8196, 8198, 8200, 8202, 
8204, 8206, 8208, 8210, 8212, 8214, 8216, 8218, 8220, 8222, 8224, 8226, 8228, 8230, 8232, 8234, 8236, 8238, 8240, 
8242, 8244, 8246, 8248, 8250, 8252, 8254, 8256, 8258, 8260, 8262, 8264, 8266, 8268, 8270, 8272, 8274, 8276, 8278, 
8280, 8282, 8284, 8286, 8288, 8290, 8292, 8294, 8296, 8298, 8300, 8302, 8304, 8306, 8308, 8310, 8312, 8314, 8316, 
8318, 8320, 8322, 8324, 8326, 8328, 8330, 8332, 8334, 8336, 8338, 8340, 8342, 8344, 8346, 8348, 8350, 8352, 8354, 

15 8356, 8358, 8360, 8362, 8364, 8366, 8368, 8370, 8372, 8374, 8376, 8378, 8380, 8382, 8384, 8386, 8388, 8390, 8392, 
8394, 8396, 8398, 8400, 8402, 8404, 8406, 8408, 8410, 8412, 8414, 8416, 8418, 8420, 8422, 8424, 8426, 8428, 8430, 
8432, 8434, 8436, 8438, 8440, 8442, 8444, 8446, 8448, 8450, 8452, 8454, 8456, 8458, 8460, 8462, 8464, 8466, 8468, 
8470, 8472, 8474, 8476, 8478, 8480, 8482, 8484, 8486, 8488, 8490, 8492, 8494, 8496, 8498, 8500, 8502, 8504, 8506, 
8508, 8510, 8512, 8514, 8516, 8518, 8520, 8522, 8524, 8526, 8528, 8530, 8532, 8534, 8536, 8538, 8540, 8542, 8544, 

20 8546, 8548, 8550, 8552, 8554, 8556, 8558, 8560, 8562, 8564, 8566, 8568, 8570, 8572, 8574, 8576, 8578, 8580, 8582, 
8584, 8586, 8588, 8590, 8592, 8594, 8596, 8598, 8600, 8602, 8604, 8606, 8608, 8610, 8612, 8614, 8616, 8618, 8620, 
8622, 8624, 8626, 8628, 8630, 8632, 8634, 8636, 8638, 8640, 8642, 8644, 8646, 8648, 8650, 8652, 8654, 8656, 8658, 
8660, 8662, 8664, 8666, 8668, 8670, 8672, 8674, 8676, 8678, 8680, 8682, 8684, 8686, 8688, 8690, 8692, 8694, 8696, 
8698, 8700, 8702, 8704, 8706, 8708, 8710, 8712, 8714, 8716, 8718, 8720, 8722, 8724, 8726, 8728, 8730, 8732, 8734, 

25 8736, 8738, 8740, 8742, 8744, 8746, 8748, 8750, 8752, 8754, 8756, 8758, 8760, 8762, 8764, 8766, 8768, 8770, 8772, 
8774, 8776, 8778, 8780, 8782, 8784, 8786, 8788, 8790, 8792, 8794, 8796, 8798, 8800, 8802, 8804, 8806, 8808, 8810, 
8812, 8814, 8816, 8818, 8820, 8822, 8824, 8826, 8828, 8830, 8832, 8834, 8836, 8838, 8840, 8842, 8844, 8846, 8848, 
8850, 8852, 8854, 8856, 8858, 8860, 8862, 8864, 8866, 8868, 8870, 8872, 8874, 8876, 8878, 8880, 8882, 8884, 8886, 
8888, 8890, 8892, 8894, 8896, 8898, 8900, 8902, 8904, 8906, 8908, 8910, 8912, 8914, 8916, 8918, 8920, 8922, 8924, 

30 8926, 8928, 8930, 8932, 8934, 8936, 8938, 8940, 8942, 8944, 8946, 8948, 8950, 8952, 8954, 8956, 8958, 8960, 8962, 
8964, 8966, 8968, 8970, 8972, 8974, 8976, 8978, 8980, 8982, 8984, 8986, 8988, 8990, 8992, 8994, 8996, 8998, 9000, 
9002, 9004, 9006, 9008, 9010, 9012, 9014, 9016, 9018, 9020, 9022, 9024, 9026, 9028, 9030, 9032, 9034, 9036, 9038, 
9040, 9042, 9044, 9046, 9048, 9050, 9052, 9054, 9056, 9058, 9060, 9062, 9064, 9066, 9068, 9070, 9072, 9074, 9076, 
9078, 9080, 9082, 9084, 9086, 9088, 9090, 9092, 9094, 9096, 9098, 9100, 9102, 9104, 9106, 9108, 9110, 9112, 9114, 

35 9116, 9118, 9120, 9122, 9124, 9126, 9128, 9130, 9132, 9134, 9136, 9138, 9140, 9142, 9144, 9146, 9148, 9150, 9152, 
9154, 9156, 9158, 9160, 9162, 9164, 9166, 9168, 9170, 9172, 9174, 9176, 9178, 9180, 9182, 9184, 9186, 9188, 9190, 
9192, 9194, 9196, 9198, 9200, 9202, 9204, 9206, 9208, 9210, 9212, 9214, 9216, 9218, 9220, 9222, 9224, 9226, 9228, 
9230, 9232, 9234, 9236, 9238, 9240, 9242, 9244, 9246, 9248, 9250, 9252, 9254, 9256, 9258, 9260, 9262, 9264, 9266, 
9268, 9270, 9272, 9274, 9276, 9278, 9280, 9282, 9284, 9286, 9288, 9290, 9292, 9294, 9296, 9298, 9300, 9302, 9304, 

40 9306, 9308, 9310, 9312, 9314, 9316, 9318, 9320, 9322, 9324, 9326, 9328, 9330, 9332, 9334, 9336, 9338, 9340, 9342, 
9344, 9346, 9348, 9350, 9352, 9354, 9356, 9358, 9360, 9362, 9364, 9366, 9368, 9370, 9372, 9374, 9376, 9378, 9380, 
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9382, 9384, 9386, 9388, 9390, 9392, 9394, 9396, 9398, 9400, 9402, 9404, 9406, 9408, 9410, 9412, 9414, 9416, 9418, 
9420, 9422, 9424, 9426, 9428, 9430, 9432, 9434, 9436, 9438, 9440, 9442, 9444, 9446, 9448, 9450, 9452, 9454, 9456, 
9458, 9460, 9462, 9464, 9466, 9468, 9470, 9472, 9474, 9476, 9478, 9480, 9482, 9484, 9486, 9488, 9490, 9492, 9494, 
9496, 9498, 9500, 9502, 9504, 9506, 9508, 9510, 9512, 9514, 9516, 9518, 9520, 9522, 9524, 9526, 9528, 9530, 9532, 
5 9534, 9536, 9538, 9540, 9542, 9544, 9546, 9548, 9550, 9552, 9554, 9556, 9558, 9560, 9562, 9564, 9566, 9568, 9570, 
9572, 9574, 9576, 9578, 9580, 9582, 9584, 9586, 9588, 9590, 9592, 9594, 9596, 9598, 9600, 9602, 9604, 9606, 9608, 
9610, 9612, 9614, 9616, 9618, 9620, 9622, 9624, 9626, 9628, 9630, 9632, 9634, 9636, 9638, 9640, 9642, 9644, 9646, 
9648, 9650, 9652, 9654, 9656, 9658, 9660, 9662, 9664, 9666, 9668, 9670, 9672, 9674, 9676, 9678, 9680, 9682, 9684, 
9686, 9688, 9690, 9692, 9694, 9696, 9698, 9700, 9702, 9704, 9706, 9708, 9710, 9712, 9714, 9716, 9718, 9720, 9722, 

10 9724, 9726, 9728, 9730, 9732, 9734, 9736, 9738, 9740, 9742, 9744, 9746, 9748, 9750, 9752, 9754, 9756, 9758, 9760, 
9762, 9764, 9766, 9768, 9770, 9772, 9774, 9776, 9778, 9780, 9782, 9784, 9786, 9788, 9790, 9792, 9794, 9796, 9798, 
9800, 9802, 9804, 9806, 9808, 9810, 9812, 9814, 9816, 9818, 9820, 9822, 9824, 9826, 9828, 9830, 9832, 9834, 9836, 
9838, 9840, 9842, 9844, 9846, 9848, 9850, 9852, 9854, 9856, 9858, 9860, 9862, 9864, 9866, 9868, 9870, 9872, 9874, 
9876, 9878, 9880, 9882, 9884, 9886, 9888, 9890, 9892, 9894, 9896, 9898, 9900, 9902, 9904, 9906, 9908, 9910, 9912, 

15 9914, 9916, 9918, 9920, 9922, 9924, 9926, 9928, 9930, 9932, 9934, 9936, 9938, 9940, 9942, 9944, 9946, 9948, 9950, 
9952, 9954, 9956, 9958, 9960, 9962, 9964, 9966, 9968, 9970, 9972, 9974, 9976, 9978, 9980, 9982, 9984, 9986, 9988, 
9990, 9992, 9994, 9996, 9998, 10000, 10002, 10004, 10006, 10008, 10010, 10012, 10014, 10016, 10018, 10020, 10022, 
10024, 10026, 10028, 10030, 10032, 10034, 10036, 10038, 10040, 10042, 10044, 10046, 10048, 10050, 10052, 10054, 
10056, 10058, 10060, 10062, 10064, 10066, 10068, 10070, 10072, 10074, 10076, 10078, 10080, 10082, 10084, 10086, 

20 10088, 10090, 10092, 10094, 10096, 10098, 10100, 10102, 10104, 10106, 10108, 10110, 10112, 10114, 10116, 10118, 
10120, 10122, 10124, 10126, 10128, 10130, 10132, 10134, 10136, 10138, 10140, 10142, 10144, 10146, 10148, 10150, 
10152, 10154, 10156, 10158, 10160, 10162, 10164, 10166, 10168, 10170, 10172, 10174, 10176, 10178, 10180, 10182, 
10184, 10186, 10188, 10190, 10192, 10194, 10196, 10198, 10200, 10202, 10204, 10206, 10208, 10210, 10212, 10214, 
10216, 10218, 10220, 10222, 10224, 10226, 10228, 10230, 10232, 10234, 10236, 10238, 10240, 10242, 10244, 10246, 

25 10248, 10250, 10252, 10254, 10256, 10258, 10260, 10262, 10264, 10266, 10268, 10270, 10272, 10274, 10276, 10278, 
10280, 10282, 10284, 10286, 10288, 10290, 10292, 10294, 10296, 10298, 10300, 10302, 10304, 10306, 10308, 10310, 
10312, 10314, 10316, 10318, 10320, 10322, 10324, 10326, 10328, 10330, 10332, 10334, 10336, 10338, 10340, 10342, 
10344, 10346, 10348, 10350, 10352, 10354, 10356, 10358, 10360, 10362, 10364, 10366, 10368, 10370, 10372, 10374, 
10376, 10378, 10380, 10382, 10384, 10386, 10388, 10390, 10392, 10394, 10396, 10398, 10400, 10402, 10404, 10406, 

30 10408, 10410, 10412, 10414, 10416, 10418, 10420, 10422, 10424, 10426, 10428, 10430, 10432, 10434, 10436, 10438, 
10440, 10442, 10444, 10446, 10448, 10450, 10452, 10454, 10456, 10458, 10460, 10462, 10464, 10466, 10468, 10470, 
10472, 10474, 10476, 10478, 10480, 10482, 10484, 10486, 10488, 10490, 10492, 10494, 10496, 10498, 10500, 10502, 
10504, 10506, 10508, 10510, 10512, 10514, 10516, 10518, 10520, 10522, 10524, 10526, 10528, 10530, 10532, 10534, 
10536, 10538, 10540, 10542, 10544, 10546, 10548, 10550, 10552, 10554, 10556, 10558, 10560, 10562, 10564, 10566, 

35 10568, 10570, 10572, 10574, 10576, 10578, 10580, 10582, 10584, 10586, 10588, 10590, 10592, 10594, 10596, 10598, 
10600, 10602, 10604, 10606, 10608, 10610, 10612, 10614, 10616, 10618, 10620, 10622, 10624, 10626, 10628, 10630, 
10632, 10634, 10636, 10638, 10640, 10642, 10644, 10646, 10648, 10650, 10652, 10654, 10656, 10658, 10660, 10662, 
10664, 10666, 10668, 10670, 10672, 10674, 10676, 10678, 10680, 10682, 10684, 10686, 10688, 10690, 10692, 10694, 
10696, 10698, 10700, 10702, 10704, 10706, 10708, 10710, 10712, 10714, 10716, 10718, 10720, 10722, 10724, 10726, 

40 10728, 10730, 10732, 10734, 10736, 10738, 10740, 10742, 10744, 10746, 10748, 10750, 10752, 10754, 10756, 10758, 
10760, 10762, 10764, 10766, 10768, 10770, 10772, 10774, 10776, 10778, 10780, 10782, 10784, 10786, 10788, 10790, 
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10792, 10794, 10796, 10798, 10800, 10802, 10804, 10806, 10808, 10810, 10812, 10814, 10816, 10818, 10820, 10822, 
10824, 10826, 10828, 10830, 10832, 10834, 10836, 10838, 10840, 10842, 10844, 10846, 10848, 10850, 10852, 10854, 
10856, 10858, 10860, 10862, 10864, 10866, 10868, 10870, 10872, 10874, 10876, 10878, 10880, 10882, 10884, 10886, 
10888, 10890, 10892, 10894, 10896, 10898, 10900, 10902, 10904, 10906, 10908, 10910, 10912, 10914, 10916, 10918, 
5 10920, 10922, 10924, 10926, 10928, 10930, 10932, 10934, 10936, 10938, 10940, 10942, 10944, 10946, 10948, 10950, 
10952, 10954, 10956, 10958, 10960, 10962, 10964 and 10966. 

4. An antibody which binds to a protein according to any one of claims 1 to 3. 

5. The antibody of claim 4, wherein said antibody is a monoclonal antibody, a chimeric antibody, a humanised antibody, or a 
ftlly human antibody. 

10 6. A nucleic acid molecule which encodes a protein according to any one of claims 1 to 3. 

7. A nucleic acid molecule according to claim 6, comprising a nucleotide sequence selected from the group consisting of SEQ 
IDs 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 
123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 

15 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 213, 215, 217, 
219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 
267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299, 301, 303, 305, 307, 309, 311, 313, 
315, 317, 319, 321, 323, 325, 327, 329, 331, 333, 335, 337, 339, 341, 343, 345, 347, 349, 351, 353, 355, 357, 359, 361, 
363, 365, 367, 369, 371, 373, 375, 377, 379, 381, 383, 385, 387, 389, 391, 393, 395, 397, 399, 401, 403, 405, 407, 409, 

20 411, 413, 415, 417, 419, 421, 423, 425, 427, 429, 431, 433, 435, 437, 439, 441, 443, 445, 447, 449, 451, 453, 455, 457, 
459, 461, 463, 465, 467, 469, 471, 473, 475, 477, 479, 481, 483, 485, 487, 489, 491, 493, 495, 497, 499, 501, 503, 505, 
507, 509, 511, 513, 515, 517, 519, 521, 523, 525, 527, 529, 531, 533, 535, 537, 539, 541, 543, 545, 547, 549, 551, 553, 
555, 557, 559, 561, 563, 565, 567, 569, 571, 573, 575, 577, 579, 581, 583, 585, 587, 589, 591, 593, 595, 597, 599, 601, 
603, 605, 607, 609, 611, 613, 615, 617, 619, 621, 623, 625, 627, 629, 631, 633, 635, 637, 639, 641, 643, 645, 647, 649, 

25 651, 653, 655, 657, 659, 661, 663, 665, 667, 669, 671, 673, 675, 677, 679, 681, 683, 685, 687, 689, 691, 693, 695, 697, 
699, 701, 703, 705, 707, 709, 711, 713, 715, 717, 719, 721, 723, 725, 727, 729, 731, 733, 735, 737, 739, 741, 743, 745, 
747, 749, 751, 753, 755, 757, 759, 761, 763, 765, 767, 769, 771, 773, 775, 777, 779, 781, 783, 785, 787, 789, 791, 793, 
795, 797, 799, 801, 803, 805, 807, 809, 811, 813, 815, 817, 819, 821, 823, 825, 827, 829, 831, 833, 835, 837, 839, 841, 
843, 845, 847, 849, 851, 853, 855, 857, 859, 861, 863, 865, 867, 869, 871, 873, 875, 877, 879, 881, 883, 885, 887, 889, 

30 891, 893, 895, 897, 899, 901, 903, 905, 907, 909, 911, 913, 915, 917, 919, 921, 923, 925, 927, 929, 931, 933, 935, 937, 
939, 941, 943, 945, 947, 949, 951, 953, 955, 957, 959, 961, 963, 965, 967, 969, 971, 973, 975, 977, 979, 981, 983, 985, 
987, 989, 991, 993, 995, 997, 999, 1001, 1003, 1005, 1007, 1009, 1011, 1013, 1015, 1017, 1019, 1021, 1023, 1025, 
1027, 1029, 1031, 1033, 1035, 1037, 1039, 1041, 1043, 1045, 1047, 1049, 1051, 1053, 1055, 1057, 1059, 1061, 1063, 
1065, 1067, 1069, 1071, 1073, 1075, 1077, 1079, 1081, 1083, 1085, 1087, 1089, 1091, 1093, 1095, 1097, 1099, 1101, 

35 1103, 1105, 1107, 1109, 1111, 1113, 1115, 1117, 1119, 1121, 1123, 1125, 1127, 1129, 1131, 1133, 1135, 1137, 1139, 
1141, 1143, 1145, 1147, 1149, 1151, 1153, 1155, 1157, 1159, 1161, 1163, 1165, 1167, 1169, 1171, 1173, 1175, 1177, 
1179, 1181, 1183, 1185, 1187, 1189, 1191, 1193, 1195, 1197, 1199, 1201, 1203, 1205, 1207, 1209, 1211, 1213, 1215, 
1217, 1219, 1221, 1223, 1225, 1227, 1229, 1231, 1233, 1235, 1237, 1239, 1241, 1243, 1245, 1247, 1249, 1251, 1253, 
1255, 1257, 1259, 1261, 1263, 1265, 1267, 1269, 1271, 1273, 1275, 1277, 1279, 1281, 1283, 1285, 1287, 1289, 1291, 

40 1293, 1295, 1297, 1299, 1301, 1303, 1305, 1307, 1309, 1311, 1313, 1315, 1317, 1319, 1321, 1323, 1325, 1327, 1329, 
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1331, 1333, 1335, 1337, 1339, 1341, 1343, 1345, 1347, 1349, 1351, 1353, 1355, 1357, 1359, 1361, 1363, 1365, 1367, 
1369, 1371, 1373, 1375, 1377, 1379, 1381, 1383, 1385, 1387, 1389, 1391, 1393, 1395, 1397, 1399, 1401, 1403, 1405, 
1407, 1409, 1411, 1413, 1415, 1417, 1419, 1421, 1423, 1425, 1427, 1429, 1431, 1433, 1435, 1437, 1439, 1441, 1443, 
1445, 1447, 1449, 1451, 1453, 1455, 1457, 1459, 1461, 1463, 1465, 1467, 1469, 1471, 1473, 1475, 1477, 1479, 1481, 
5 1483, 1485, 1487, 1489, 1491, 1493, 1495, 1497, 1499, 1501, 1503, 1505, 1507, 1509, 1511, 1513, 1515, 1517, 1519, 
1521, 1523, 1525, 1527, 1529, 1531, 1533, 1535, 1537, 1539, 1541, 1543, 1545, 1547, 1549, 1551, 1553, 1555, 1557, 
1559, 1561, 1563, 1565, 1567, 1569, 1571, 1573, 1575, 1577, 1579, 1581, 1583, 1585, 1587, 1589, 1591, 1593, 1595, 
1597, 1599, 1601, 1603, 1605, 1607, 1609, 1611, 1613, 1615, 1617, 1619, 1621, 1623, 1625, 1627, 1629, 1631, 1633, 
1635, 1637, 1639, 1641, 1643, 1645, 1647, 1649, 1651, 1653, 1655, 1657, 1659, 1661, 1663, 1665, 1667, 1669, 1671, 

10 1673, 1675, 1677, 1679, 1681, 1683, 1685, 1687, 1689, 1691, 1693, 1695, 1697, 1699, 1701, 1703, 1705, 1707, 1709, 
1711, 1713, 1715, 1717, 1719, 1721, 1723, 1725, 1727, 1729, 1731, 1733, 1735, 1737, 1739, 1741, 1743, 1745, 1747, 
1749, 1751, 1753, 1755, 1757, 1759, 1761, 1763, 1765, 1767, 1769, 1771, 1773, 1775, 1777, 1779, 1781, 1783, 1785, 
1787, 1789, 1791, 1793, 1795, 1797, 1799, 1801, 1803, 1805, 1807, 1809, 1811, 1813, 1815, 1817, 1819, 1821, 1823, 
1825, 1827, 1829, 1831, 1833, 1835, 1837, 1839, 1841, 1843, 1845, 1847, 1849, 1851, 1853, 1855, 1857, 1859, 1861, 

15 1863, 1865, 1867, 1869, 1871, 1873, 1875, 1877, 1879, 1881, 1883, 1885, 1887, 1889, 1891, 1893, 1895, 1897, 1899, 
1901, 1903, 1905, 1907, 1909, 1911, 1913, 1915, 1917, 1919, 1921, 1923, 1925, 1927, 1929, 1931, 1933, 1935, 1937, 
1939, 1941, 1943, 1945, 1947, 1949, 1951, 1953, 1955, 1957, 1959, 1961, 1963, 1965, 1967, 1969, 1971, 1973, 1975, 
1977, 1979, 1981, 1983, 1985, 1987, 1989, 1991, 1993, 1995, 1997, 1999, 2001, 2003, 2005, 2007, 2009, 2011, 2013, 
2015, 2017, 2019, 2021, 2023, 2025, 2027, 2029, 2031, 2033, 2035, 2037, 2039, 2041, 2043, 2045, 2047, 2049, 2051, 

20 2053, 2055, 2057, 2059, 2061, 2063, 2065, 2067, 2069, 2071, 2073, 2075, 2077, 2079, 2081, 2083, 2085, 2087, 2089, 
2091, 2093, 2095, 2097, 2099, 2101, 2103, 2105, 2107, 2109, 2111, 2113, 2115, 2117, 2119, 2121, 2123, 2125, 2127, 
2129, 2131, 2133, 2135, 2137, 2139, 2141, 2143, 2145, 2147, 2149, 2151, 2153, 2155, 2157, 2159, 2161, 2163, 2165, 
2167, 2169, 2171, 2173, 2175, 2177, 2179, 2181, 2183, 2185, 2187, 2189, 2191, 2193, 2195, 2197, 2199, 2201, 2203, 
2205, 2207, 2209, 2211, 2213, 2215, 2217, 2219, 2221, 2223, 2225, 2227, 2229, 2231, 2233, 2235, 2237, 2239, 2241, 

25 2243, 2245, 2247, 2249, 2251, 2253, 2255, 2257, 2259, 2261, 2263, 2265, 2267, 2269, 2271, 2273, 2275, 2277, 2279, 
2281, 2283, 2285, 2287, 2289, 2291, 2293, 2295, 2297, 2299, 2301, 2303, 2305, 2307, 2309, 2311, 2313, 2315, 2317, 
2319, 2321, 2323, 2325, 2327, 2329, 2331, 2333, 2335, 2337, 2339, 2341, 2343, 2345, 2347, 2349, 2351, 2353, 2355, 
2357, 2359, 2361, 2363, 2365, 2367, 2369, 2371, 2373, 2375, 2377, 2379, 2381, 2383, 2385, 2387, 2389, 2391, 2393, 
2395, 2397, 2399, 2401, 2403, 2405, 2407, 2409, 2411, 2413, 2415, 2417, 2419, 2421, 2423, 2425, 2427, 2429, 2431, 

30 2433, 2435, 2437, 2439, 2441, 2443, 2445, 2447, 2449, 2451, 2453, 2455, 2457, 2459, 2461, 2463, 2465, 2467, 2469, 
2471, 2473, 2475, 2477, 2479, 2481, 2483, 2485, 2487, 2489, 2491, 2493, 2495, 2497, 2499, 2501, 2503, 2505, 2507, 
2509, 2511, 2513, 2515, 2517, 2519, 2521, 2523, 2525, 2527, 2529, 2531, 2533, 2535, 2537, 2539, 2541, 2543, 2545, 
2547, 2549, 2551, 2553, 2555, 2557, 2559, 2561, 2563, 2565, 2567, 2569, 2571, 2573, 2575, 2577, 2579, 2581, 2583, 
2585, 2587, 2589, 2591, 2593, 2595, 2597, 2599, 2601, 2603, 2605, 2607, 2609, 2611, 2613, 2615, 2617, 2619, 2621, 

35 2623, 2625, 2627, 2629, 263 1, 2633, 2635, 2637, 2639, 2641, 2643, 2645, 2647, 2649, 265 1, 2653, 2655, 2657, 2659, 
2661, 2663, 2665, 2667, 2669, 2671, 2673, 2675, 2677, 2679, 2681, 2683, 2685, 2687, 2689, 2691, 2693, 2695, 2697, 
2699, 2701, 2703, 2705, 2707, 2709, 2711, 2713, 2715, 2717, 2719, 2721, 2723, 2725, 2727, 2729, 2731, 2733, 2735, 
2737, 2739, 2741, 2743, 2745, 2747, 2749, 2751, 2753, 2755, 2757, 2759, 2761, 2763, 2765, 2767, 2769, 2771, 2773, 
2775, 2777, 2779, 2781, 2783, 2785, 2787, 2789, 2791, 2793, 2795, 2797, 2799, 2801, 2803, 2805, 2807, 2809, 2811, 

40 2813, 2815, 2817, 2819, 2821, 2823, 2825, 2827, 2829, 2831, 2833, 2835, 2837, 2839, 2841, 2843, 2845, 2847, 2849, 
2851, 2853, 2855, 2857, 2859, 2861, 2863, 2865, 2867, 2869, 2871, 2873, 2875, 2877, 2879, 2881, 2883, 2885, 2887, 
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2889, 2891, 2893, 2895, 2897, 2899, 2901, 2903, 2905, 2907, 2909, 2911, 2913, 2915, 2917, 2919, 2921, 2923, 2925, 
2927, 2929, 2931, 2933, 2935, 2937, 2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963, 
2965, 2967, 2969, 2971, 2973, 2975, 2977, 2979, 2981, 2983, 2985, 2987, 2989, 2991, 2993, 2995, 2997, 2999, 3001, 
3003, 3005, 3007, 3009, 3011, 3013, 3015, 3017, 3019, 3021, 3023, 3025, 3027, 3029, 3031, 3033, 3035, 3037, 3039, 
5 3041, 3043, 3045, 3047, 3049, 3051, 3053, 3055, 3057, 3059, 3061, 3063, 3065, 3067, 3069, 3071, 3073, 3075, 3077, 
3079, 3081, 3083, 3085, 3087, 3089, 3091, 3093, 3095, 3097, 3099, 3101, 3103, 3105, 3107, 3109, 3111, 3113, 3115, 
3117, 3119, 3121, 3123, 3125, 3127, 3129, 3131, 3133, 3135, 3137, 3139, 3141, 3143, 3145, 3147, 3149, 3151, 3153, 
3155, 3157, 3159, 3161, 3163, 3165, 3167, 3169, 3171, 3173, 3175, 3177, 3179, 3181, 3183, 3185, 3187, 3189, 3191, 
3193, 3195, 3197, 3199, 3201, 3203, 3205, 3207, 3209, 3211, 3213, 3215, 3217, 3219, 3221, 3223, 3225, 3227, 3229, 

10 3231, 3233, 3235, 3237, 3239, 3241, 3243, 3245, 3247, 3249, 3251, 3253, 3255, 3257, 3259, 3261, 3263, 3265, 3267, 
3269, 3271, 3273, 3275, 3277, 3279, 3281, 3283, 3285, 3287, 3289, 3291, 3293, 3295, 3297, 3299, 3301, 3303, 3305, 
3307, 3309, 3311, 3313, 3315, 3317, 3319, 3321, 3323, 3325, 3327, 3329, 3331, 3333, 3335, 3337, 3339, 3341, 3343, 
3345, 3347, 3349, 3351, 3353, 3355, 3357, 3359, 3361, 3363, 3365, 3367, 3369, 3371, 3373, 3375, 3377, 3379, 3381, 
3383, 3385, 3387, 3389, 3391, 3393, 3395, 3397, 3399, 3401, 3403, 3405, 3407, 3409, 3411, 3413, 3415, 3417, 3419, 

15 3421, 3423, 3425, 3427, 3429, 3431, 3433, 3435, 3437, 3439, 3441, 3443, 3445, 3447, 3449, 3451, 3453, 3455, 3457, 
3459, 3461, 3463, 3465, 3467, 3469, 3471, 3473, 3475, 3477, 3479, 3481, 3483, 3485, 3487, 3489, 3491, 3493, 3495, 
3497, 3499, 3501, 3503, 3505, 3507, 3509, 3511, 3513, 3515, 3517, 3519, 3521, 3523, 3525, 3527, 3529, 3531, 3533, 
3535, 3537, 3539, 3541, 3543, 3545, 3547, 3549, 3551, 3553, 3555, 3557, 3559, 3561, 3563, 3565, 3567, 3569, 3571, 
3573, 3575, 3577, 3579, 3581, 3583, 3585, 3587, 3589, 3591, 3593, 3595, 3597, 3599, 3601, 3603, 3605, 3607, 3609, 

20 3611, 3613, 3615, 3617, 3619, 3621, 3623, 3625, 3627, 3629, 3631, 3633, 3635, 3637, 3639, 3641, 3643, 3645, 3647, 
3649, 3651, 3653, 3655, 3657, 3659, 3661, 3663, 3665, 3667, 3669, 3671, 3673, 3675, 3677, 3679, 3681, 3683, 3685, 
3687, 3689, 3691, 3693, 3695, 3697, 3699, 3701, 3703, 3705, 3707, 3709, 3711, 3713, 3715, 3717, 3719, 3721, 3723, 
3725, 3727, 3729, 3731, 3733, 3735, 3737, 3739, 3741, 3743, 3745, 3747, 3749, 3751, 3753, 3755, 3757, 3759, 3761, 
3763, 3765, 3767, 3769, 3771, 3773, 3775, 3777, 3779, 3781, 3783, 3785, 3787, 3789, 3791, 3793, 3795, 3797, 3799, 

25 3801, 3803, 3805, 3807, 3809, 3811, 3813, 3815, 3817, 3819, 3821, 3823, 3825, 3827, 3829, 3831, 3833, 3835, 3837, 
3839, 3841, 3843, 3845, 3847, 3849, 3851, 3853, 3855, 3857, 3859, 3861, 3863, 3865, 3867, 3869, 3871, 3873, 3875, 
3877, 3879, 3881, 3883, 3885, 3887, 3889, 3891, 3893, 3895, 3897, 3899, 3901, 3903, 3905, 3907, 3909, 3911, 3913, 
3915, 3917, 3919, 3921, 3923, 3925, 3927, 3929, 3931, 3933, 3935, 3937, 3939, 3941, 3943, 3945, 3947, 3949, 3951, 
3953, 3955, 3957, 3959, 3961, 3963, 3965, 3967, 3969, 3971, 3973, 3975, 3977, 3979, 3981, 3983, 3985, 3987, 3989, 

30 3991, 3993, 3995, 3997, 3999, 4001, 4003, 4005, 4007, 4009, 4011, 4013, 4015, 4017, 4019, 4021, 4023, 4025, 4027, 
4029, 4031, 4033, 4035, 4037, 4039, 4041, 4043, 4045, 4047, 4049, 4051, 4053, 4055, 4057, 4059, 4061, 4063, 4065, 
4067, 4069, 4071, 4073, 4075, 4077, 4079, 4081, 4083, 4085, 4087, 4089, 4091, 4093, 4095, 4097, 4099, 4101, 4103, 
4105, 4107, 4109, 4111, 4113, 4115, 4117, 4119, 4121, 4123, 4125, 4127, 4129, 4131, 4133, 4135, 4137, 4139, 4141, 
4143, 4145, 4147, 4149, 4151, 4153, 4155, 4157, 4159, 4161, 4163, 4165, 4167, 4169, 4171, 4173, 4175, 4177, 4179, 

35 4181, 4183, 4185, 4187, 4189, 4191, 4193, 4195, 4197, 4199, 4201, 4203, 4205, 4207, 4209, 4211, 4213, 4215, 4217, 
4219, 4221, 4223, 4225, 4227, 4229, 4231, 4233, 4235, 4237, 4239, 4241, 4243, 4245, 4247, 4249, 4251, 4253, 4255, 
4257, 4259, 4261, 4263, 4265, 4267, 4269, 4271, 4273, 4275, 4277, 4279, 4281, 4283, 4285, 4287, 4289, 4291, 4293, 
4295, 4297, 4299, 4301, 4303, 4305, 4307, 4309, 4311, 4313, 4315, 4317, 4319, 4321, 4323, 4325, 4327, 4329, 4331, 
4333, 4335, 4337, 4339, 4341, 4343, 4345, 4347, 4349, 4351, 4353, 4355, 4357, 4359, 4361, 4363, 4365, 4367, 4369, 

40 4371, 4373, 4375, 4377, 4379, 4381, 4383, 4385, 4387, 4389, 4391, 4393, 4395, 4397, 4399, 4401, 4403, 4405, 4407, 
4409, 4411, 4413, 4415, 4417, 4419, 4421, 4423, 4425, 4427, 4429, 4431, 4433, 4435, 4437, 4439, 4441, 4443, 4445, 
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4447, 4449, 4451, 4453, 4455, 4457, 4459, 4461, 4463, 4465, 4467, 4469, 4471, 4473, 4475, 4477, 4479, 4481, 4483, 
4485, 4487, 4489, 4491, 4493, 4495, 4497, 4499, 4501, 4503, 4505, 4507, 4509, 4511, 4513, 4515, 4517, 4519, 4521, 
4523, 4525, 4527, 4529, 4531, 4533, 4535, 4537, 4539, 4541, 4543, 4545, 4547, 4549, 4551, 4553, 4555, 4557, 4559, 
4561, 4563, 4565, 4567, 4569, 4571, 4573, 4575, 4577, 4579, 4581, 4583, 4585, 4587, 4589, 4591, 4593, 4595, 4597, 
5 4599, 4601, 4603, 4605, 4607, 4609, 4611, 4613, 4615, 4617, 4619, 4621, 4623, 4625, 4627, 4629, 4631, 4633, 4635, 
4637, 4639, 4641, 4643, 4645, 4647, 4649, 4651, 4653, 4655, 4657, 4659, 4661, 4663, 4665, 4667, 4669, 4671, 4673, 
4675, 4677, 4679, 4681, 4683, 4685, 4687, 4689, 4691, 4693, 4695, 4697, 4699, 4701, 4703, 4705, 4707, 4709, 4711, 
4713, 4715, 4717, 4719, 4721, 4723, 4725, 4727, 4729, 4731, 4733, 4735, 4737, 4739, 4741, 4743, 4745, 4747, 4749, 
4751, 4753, 4755, 4757, 4759, 4761, 4763, 4765, 4767, 4769, 4771, 4773, 4775, 4777, 4779, 4781, 4783, 4785, 4787, 

10 4789, 4791, 4793, 4795, 4797, 4799, 4801, 4803, 4805, 4807, 4809, 4811, 4813, 4815, 4817, 4819, 4821, 4823, 4825, 
4827, 4829, 4831, 4833, 4835, 4837, 4839, 4841, 4843, 4845, 4847, 4849, 4851, 4853, 4855, 4857, 4859, 4861, 4863, 
4865, 4867, 4869, 4871, 4873, 4875, 4877, 4879, 4881, 4883, 4885, 4887, 4889, 4891, 4893, 4895, 4897, 4899, 4901, 
4903, 4905, 4907, 4909, 4911, 4913, 4915, 4917, 4919, 4921, 4923, 4925, 4927, 4929, 4931, 4933, 4935, 4937, 4939, 
4941, 4943, 4945, 4947, 4949, 4951, 4953, 4955, 4957, 4959, 4961, 4963, 4965, 4967, 4969, 4971, 4973, 4975, 4977, 

15 4979, 4981, 4983, 4985, 4987, 4989, 4991, 4993, 4995, 4997, 4999, 5001, 5003, 5005, 5007, 5009, 5011, 5013, 5015, 
5017, 5019, 5021, 5023, 5025, 5027, 5029, 5031, 5033, 5035, 5037, 5039, 5041, 5043, 5045, 5047, 5049, 5051, 5053, 
5055, 5057, 5059, 5061, 5063, 5065, 5067, 5069, 5071, 5073, 5075, 5077, 5079, 5081, 5083, 5085, 5087, 5089, 5091, 
5093, 5095, 5097, 5099, 5101, 5103, 5105, 5107, 5109, 5111, 5113, 5115, 5117, 5119, 5121, 5123, 5125, 5127, 5129, 
5131, 5133, 5135, 5137, 5139, 5141, 5143, 5145, 5147, 5149, 5151, 5153, 5155, 5157, 5159, 5161, 5163, 5165, 5167, 

20 5169, 5171, 5173, 5175, 5177, 5179, 5181, 5183, 5185, 5187, 5189, 5191, 5193, 5195, 5197, 5199, 5201, 5203, 5205, 
5207, 5209, 5211, 5213, 5215, 5217, 5219, 5221, 5223, 5225, 5227, 5229, 5231, 5233, 5235, 5237, 5239, 5241, 5243, 
5245, 5247, 5249, 5251, 5253, 5255, 5257, 5259, 5261, 5263, 5265, 5267, 5269, 5271, 5273, 5275, 5277, 5279, 5281, 
5283, 5285, 5287, 5289, 5291, 5293, 5295, 5297, 5299, 5301, 5303, 5305, 5307, 5309, 5311, 5313, 5315, 5317, 5319, 
5321, 5323, 5325, 5327, 5329, 5331, 5333, 5335, 5337, 5339, 5341, 5343, 5345, 5347, 5349, 5351, 5353, 5355, 5357, 

25 5359, 5361, 5363, 5365, 5367, 5369, 5371, 5373, 5375, 5377, 5379, 5381, 5383, 5385, 5387, 5389, 5391, 5393, 5395, 
5397, 5399, 5401, 5403, 5405, 5407, 5409, 5411, 5413, 5415, 5417, 5419, 5421, 5423, 5425, 5427, 5429, 5431, 5433, 
5435, 5437, 5439, 5441, 5443, 5445, 5447, 5449, 5451, 5453, 5455, 5457, 5459, 5461, 5463, 5465, 5467, 5469, 5471, 
5473, 5475, 5477, 5479, 5481, 5483, 5485, 5487, 5489, 5491, 5493, 5495, 5497, 5499, 5501, 5503, 5505, 5507, 5509, 
5511, 5513, 5515, 5517, 5519, 5521, 5523, 5525, 5527, 5529, 5531, 5533, 5535, 5537, 5539, 5541, 5543, 5545, 5547, 

30 5549, 5551, 5553, 5555, 5557, 5559, 5561, 5563, 5565, 5567, 5569, 5571, 5573, 5575, 5577, 5579, 5581, 5583, 5585, 
5587, 5589, 5591, 5593, 5595, 5597, 5599, 5601, 5603, 5605, 5607, 5609, 5611, 5613, 5615, 5617, 5619, 5621, 5623, 
5625, 5627, 5629, 5631, 5633, 5635, 5637, 5639, 5641, 5643, 5645, 5647, 5649, 5651, 5653, 5655, 5657, 5659, 5661, 
5663, 5665, 5667, 5669, 5671, 5673, 5675, 5677, 5679, 5681, 5683, 5685, 5687, 5689, 5691, 5693, 5695, 5697, 5699, 
5701, 5703, 5705, 5707, 5709, 5711, 5713, 5715, 5717, 5719, 5721, 5723, 5725, 5727, 5729, 5731, 5733, 5735, 5737, 

35 5739, 5741, 5743, 5745, 5747, 5749, 5751, 5753, 5755, 5757, 5759, 5761, 5763, 5765, 5767, 5769, 5771, 5773, 5775, 
5777, 5779, 5781, 5783, 5785, 5787, 5789, 5791, 5793, 5795, 5797, 5799, 5801, 5803, 5805, 5807, 5809, 5811, 5813, 
5815, 5817, 5819, 5821, 5823, 5825, 5827, 5829, 5831, 5833, 5835, 5837, 5839, 5841, 5843, 5845, 5847, 5849, 5851, 
5853, 5855, 5857, 5859, 5861, 5863, 5865, 5867, 5869, 5871, 5873, 5875, 5877, 5879, 5881, 5883, 5885, 5887, 5889, 
5891, 5893, 5895, 5897, 5899, 5901, 5903, 5905, 5907, 5909, 5911, 5913, 5915, 5917, 5919, 5921, 5923, 5925, 5927, 

40 5929, 5931, 5933, 5935, 5937, 5939, 5941, 5943, 5945, 5947, 5949, 5951, 5953, 5955, 5957, 5959, 5961, 5963, 5965, 
5967, 5969, 5971, 5973, 5975, 5977, 5979, 5981, 5983, 5985, 5987, 5989, 5991, 5993, 5995, 5997, 5999, 6001, 6003, 
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6005, 6007, 6009, 6011, 6013, 6015, 6017, 6019, 6021, 6023, 6025, 6027, 6029, 6031, 6033, 6035, 6037, 6039, 6041, 
6043, 6045, 6047, 6049, 6051, 6053, 6055, 6057, 6059, 6061, 6063, 6065, 6067, 6069, 6071, 6073, 6075, 6077, 6079, 
6081, 6083, 6085, 6087, 6089, 6091, 6093, 6095, 6097, 6099, 6101, 6103, 6105, 6107, 6109, 6111, 6113, 6115, 6117, 
6119, 6121, 6123, 6125, 6127, 6129, 6131, 6133, 6135, 6137, 6139, 6141, 6143, 6145, 6147, 6149, 6151, 6153, 6155, 
5 6157, 6159, 6161, 6163, 6165, 6167, 6169, 6171, 6173, 6175, 6177, 6179, 6181, 6183, 6185, 6187, 6189, 6191, 6193, 
6195, 6197, 6199, 6201, 6203, 6205, 6207, 6209, 6211, 6213, 6215, 6217, 6219, 6221, 6223, 6225, 6227, 6229, 6231, 
6233, 6235, 6237, 6239, 6241, 6243, 6245, 6247, 6249, 6251, 6253, 6255, 6257, 6259, 6261, 6263, 6265, 6267, 6269, 
6271, 6273, 6275, 6277, 6279, 6281, 6283, 6285, 6287, 6289, 6291, 6293, 6295, 6297, 6299, 6301, 6303, 6305, 6307, 
6309, 6311, 6313, 6315, 6317, 6319, 6321, 6323, 6325, 6327, 6329, 6331, 6333, 6335, 6337, 6339, 6341, 6343, 6345, 

10 6347, 6349, 6351, 6353, 6355, 6357, 6359, 6361, 6363, 6365, 6367, 6369, 6371, 6373, 6375, 6377, 6379, 6381, 6383, 
6385, 6387, 6389, 6391, 6393, 6395, 6397, 6399, 6401, 6403, 6405, 6407, 6409, 6411, 6413, 6415, 6417, 6419, 6421, 
6423, 6425, 6427, 6429, 6431, 6433, 6435, 6437, 6439, 6441, 6443, 6445, 6447, 6449, 6451, 6453, 6455, 6457, 6459, 
6461, 6463, 6465, 6467, 6469, 6471, 6473, 6475, 6477, 6479, 6481, 6483, 6485, 6487, 6489, 6491, 6493, 6495, 6497, 
6499, 6501, 6503, 6505, 6507, 6509, 6511, 6513, 6515, 6517, 6519, 6521, 6523, 6525, 6527, 6529, 6531, 6533, 6535, 

15 6537, 6539, 6541, 6543, 6545, 6547, 6549, 6551, 6553, 6555, 6557, 6559, 6561, 6563, 6565, 6567, 6569, 6571, 6573, 
6575, 6577, 6579, 6581, 6583, 6585, 6587, 6589, 6591, 6593, 6595, 6597, 6599, 6601, 6603, 6605, 6607, 6609, 6611, 
6613, 6615, 6617, 6619, 6621, 6623, 6625, 6627, 6629, 6631, 6633, 6635, 6637, 6639, 6641, 6643, 6645, 6647, 6649, 
6651, 6653, 6655, 6657, 6659, 6661, 6663, 6665, 6667, 6669, 6671, 6673, 6675, 6677, 6679, 6681, 6683, 6685, 6687, 
6689, 6691, 6693, 6695, 6697, 6699, 6701, 6703, 6705, 6707, 6709, 6711, 6713, 6715, 6717, 6719, 6721, 6723, 6725, 

20 6727, 6729, 6731, 6733, 6735, 6737, 6739, 6741, 6743, 6745, 6747, 6749, 6751, 6753, 6755, 6757, 6759, 6761, 6763, 
6765, 6767, 6769, 6771, 6773, 6775, 6777, 6779, 6781, 6783, 6785, 6787, 6789, 6791, 6793, 6795, 6797, 6799, 6801, 
6803, 6805, 6807, 6809, 6811, 6813, 6815, 6817, 6819, 6821, 6823, 6825, 6827, 6829, 6831, 6833, 6835, 6837, 6839, 
6841, 6843, 6845, 6847, 6849, 6851, 6853, 6855, 6857, 6859, 6861, 6863, 6865, 6867, 6869, 6871, 6873, 6875, 6877, 
6879, 6881, 6883, 6885, 6887, 6889, 6891, 6893, 6895, 6897, 6899, 6901, 6903, 6905, 6907, 6909, 6911, 6913, 6915, 

25 6917, 6919, 6921, 6923, 6925, 6927, 6929, 6931, 6933, 6935, 6937, 6939, 6941, 6943, 6945, 6947, 6949, 6951, 6953, 
6955, 6957, 6959, 6961, 6963, 6965, 6967, 6969, 6971, 6973, 6975, 6977, 6979, 6981, 6983, 6985, 6987, 6989, 6991, 
6993, 6995, 6997, 6999, 7001, 7003, 7005, 7007, 7009, 7011, 7013, 7015, 7017, 7019, 7021, 7023, 7025, 7027, 7029, 
7031, 7033, 7035, 7037, 7039, 7041, 7043, 7045, 7047, 7049, 7051, 7053, 7055, 7057, 7059, 7061, 7063, 7065, 7067, 
7069, 7071, 7073, 7075, 7077, 7079, 7081, 7083, 7085, 7087, 7089, 7091, 7093, 7095, 7097, 7099, 7101, 7103, 7105, 

30 7107, 7109, 7111, 7113, 7115, 7117, 7119, 7121, 7123, 7125, 7127, 7129, 7131, 7133, 7135, 7137, 7139, 7141, 7143, 
7145, 7147, 7149, 7151, 7153, 7155, 7157, 7159, 7161, 7163, 7165, 7167, 7169, 7171, 7173, 7175, 7177, 7179, 7181, 
7183, 7185, 7187, 7189, 7191, 7193, 7195, 7197, 7199, 7201, 7203, 7205, 7207, 7209, 7211, 7213, 7215, 7217, 7219, 
7221, 7223, 7225, 7227, 7229, 7231, 7233, 7235, 7237, 7239, 7241, 7243, 7245, 7247, 7249, 7251, 7253, 7255, 7257, 
7259, 7261, 7263, 7265, 7267, 7269, 7271, 7273, 7275, 7277, 7279, 7281, 7283, 7285, 7287, 7289, 7291, 7293, 7295, 

35 7297, 7299, 7301, 7303, 7305, 7307, 7309, 7311, 7313, 7315, 7317, 7319, 7321, 7323, 7325, 7327, 7329, 7331, 7333, 
7335, 7337, 7339, 7341, 7343, 7345, 7347, 7349, 7351, 7353, 7355, 7357, 7359, 7361, 7363, 7365, 7367, 7369, 7371, 
7373, 7375, 7377, 7379, 7381, 7383, 7385, 7387, 7389, 7391, 7393, 7395, 7397, 7399, 7401, 7403, 7405, 7407, 7409, 
7411, 7413, 7415, 7417, 7419, 7421, 7423, 7425, 7427, 7429, 7431, 7433, 7435, 7437, 7439, 7441, 7443, 7445, 7447, 
7449, 7451, 7453, 7455, 7457, 7459, 7461, 7463, 7465, 7467, 7469, 7471, 7473, 7475, 7477, 7479, 7481, 7483, 7485, 

40 7487, 7489, 7491, 7493, 7495, 7497, 7499, 7501, 7503, 7505, 7507, 7509, 7511, 7513, 7515, 7517, 7519, 7521, 7523, 
7525, 7527, 7529, 7531, 7533, 7535, 7537, 7539, 7541, 7543, 7545, 7547, 7549, 7551, 7553, 7555, 7557, 7559, 7561, 
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7563, 7565, 7567, 7569, 7571, 7573, 7575, 7577, 7579, 7581, 7583, 7585, 7587, 7589, 7591, 7593, 7595, 7597, 7599, 
7601, 7603, 7605, 7607, 7609, 7611, 7613, 7615, 7617, 7619, 7621, 7623, 7625, 7627, 7629, 7631, 7633, 7635, 7637, 
7639, 7641, 7643, 7645, 7647, 7649, 7651, 7653, 7655, 7657, 7659, 7661, 7663, 7665, 7667, 7669, 7671, 7673, 7675, 
7677, 7679, 7681, 7683, 7685, 7687, 7689, 7691, 7693, 7695, 7697, 7699, 7701, 7703, 7705, 7707, 7709, 7711, 7713, 
5 7715, 7717, 7719, 7721, 7723, 7725, 7727, 7729, 7731, 7733, 7735, 7737, 7739, 7741, 7743, 7745, 7747, 7749, 7751, 
7753, 7755, 7757, 7759, 7761, 7763, 7765, 7767, 7769, 7771, 7773, 7775, 7777, 7779, 7781, 7783, 7785, 7787, 7789, 
7791, 7793, 7795, 7797, 7799, 7801, 7803, 7805, 7807, 7809, 7811, 7813, 7815, 7817, 7819, 7821, 7823, 7825, 7827, 
7829, 7831, 7833, 7835, 7837, 7839, 7841, 7843, 7845, 7847, 7849, 7851, 7853, 7855, 7857, 7859, 7861, 7863, 7865, 
7867, 7869, 7871, 7873, 7875, 7877, 7879, 7881, 7883, 7885, 7887, 7889, 7891, 7893, 7895, 7897, 7899, 7901, 7903, 

10 7905, 7907, 7909, 7911, 7913, 7915, 7917, 7919, 7921, 7923, 7925, 7927, 7929, 7931, 7933, 7935, 7937, 7939, 7941, 
7943, 7945, 7947, 7949, 7951, 7953, 7955, 7957, 7959, 7961, 7963, 7965, 7967, 7969, 7971, 7973, 7975, 7977, 7979, 
7981, 7983, 7985, 7987, 7989, 7991, 7993, 7995, 7997, 7999, 8001, 8003, 8005, 8007, 8009, 8011, 8013, 8015, 8017, 
8019, 8021, 8023, 8025, 8027, 8029, 8031, 8033, 8035, 8037, 8039, 8041, 8043, 8045, 8047, 8049, 8051, 8053, 8055, 
8057, 8059, 8061, 8063, 8065, 8067, 8069, 8071, 8073, 8075, 8077, 8079, 8081, 8083, 8085, 8087, 8089, 8091, 8093, 

15 8095, 8097, 8099, 8101, 8103, 8105, 8107, 8109, 8111, 8113, 8115, 8117, 8119, 8121, 8123, 8125, 8127, 8129, 8131, 
8133, 8135, 8137, 8139, 8141, 8143, 8145, 8147, 8149, 8151, 8153, 8155, 8157, 8159, 8161, 8163, 8165, 8167, 8169, 
8171, 8173, 8175, 8177, 8179, 8181, 8183, 8185, 8187, 8189, 8191, 8193, 8195, 8197, 8199, 8201, 8203, 8205, 8207, 
8209, 8211, 8213, 8215, 8217, 8219, 8221, 8223, 8225, 8227, 8229, 8231, 8233, 8235, 8237, 8239, 8241, 8243, 8245, 
8247, 8249, 8251, 8253, 8255, 8257, 8259, 8261, 8263, 8265, 8267, 8269, 8271, 8273, 8275, 8277, 8279, 8281, 8283, 

20 8285, 8287, 8289, 8291, 8293, 8295, 8297, 8299, 8301, 8303, 8305, 8307, 8309, 8311, 8313, 8315, 8317, 8319, 8321, 
8323, 8325, 8327, 8329, 8331, 8333, 8335, 8337, 8339, 8341, 8343, 8345, 8347, 8349, 8351, 8353, 8355, 8357, 8359, 
8361, 8363, 8365, 8367, 8369, 8371, 8373, 8375, 8377, 8379, 8381, 8383, 8385, 8387, 8389, 8391, 8393, 8395, 8397, 
8399, 8401, 8403, 8405, 8407, 8409, 8411, 8413, 8415, 8417, 8419, 8421, 8423, 8425, 8427, 8429, 8431, 8433, 8435, 
8437, 8439, 8441, 8443, 8445, 8447, 8449, 8451, 8453, 8455, 8457, 8459, 8461, 8463, 8465, 8467, 8469, 8471, 8473, 

25 8475, 8477, 8479, 8481, 8483, 8485, 8487, 8489, 8491, 8493, 8495, 8497, 8499, 8501, 8503, 8505, 8507, 8509, 851 1, 
8513, 8515, 8517, 8519, 8521, 8523, 8525, 8527, 8529, 8531, 8533, 8535, 8537, 8539, 8541, 8543, 8545, 8547, 8549, 
8551, 8553, 8555, 8557, 8559, 8561, 8563, 8565, 8567, 8569, 8571, 8573, 8575, 8577, 8579, 8581, 8583, 8585, 8587, 
8589, 8591, 8593, 8595, 8597, 8599, 8601, 8603, 8605, 8607, 8609, 8611, 8613, 8615, 8617, 8619, 8621, 8623, 8625, 
8627, 8629, 8631, 8633, 8635, 8637, 8639, 8641, 8643, 8645, 8647, 8649, 8651, 8653, 8655, 8657, 8659, 8661, 8663, 

30 8665, 8667, 8669, 8671, 8673, 8675, 8677, 8679, 8681, 8683, 8685, 8687, 8689, 8691, 8693, 8695, 8697, 8699, 8701, 
8703, 8705, 8707, 8709, 8711, 8713, 8715, 8717, 8719, 8721, 8723, 8725, 8727, 8729, 8731, 8733, 8735, 8737, 8739, 
8741, 8743, 8745, 8747, 8749, 8751, 8753, 8755, 8757, 8759, 8761, 8763, 8765, 8767, 8769, 8771, 8773, 8775, 8777, 
8779, 8781, 8783, 8785, 8787, 8789, 8791, 8793, 8795, 8797, 8799, 8801, 8803, 8805, 8807, 8809, 8811, 8813, 8815, 
8817, 8819, 8821, 8823, 8825, 8827, 8829, 8831, 8833, 8835, 8837, 8839, 8841, 8843, 8845, 8847, 8849, 8851, 8853, 

35 8855, 8857, 8859, 8861, 8863, 8865, 8867, 8869, 8871, 8873, 8875, 8877, 8879, 8881, 8883, 8885, 8887, 8889, 8891, 
8893, 8895, 8897, 8899, 8901, 8903, 8905, 8907, 8909, 8911, 8913, 8915, 8917, 8919, 8921, 8923, 8925, 8927, 8929, 
8931, 8933, 8935, 8937, 8939, 8941, 8943, 8945, 8947, 8949, 8951, 8953, 8955, 8957, 8959, 8961, 8963, 8965, 8967, 
8969, 8971, 8973, 8975, 8977, 8979, 8981, 8983, 8985, 8987, 8989, 8991, 8993, 8995, 8997, 8999, 9001, 9003, 9005, 
9007, 9009, 9011, 9013, 9015, 9017, 9019, 9021, 9023, 9025, 9027, 9029, 9031, 9033, 9035, 9037, 9039, 9041, 9043, 

40 9045, 9047, 9049, 9051, 9053, 9055, 9057, 9059, 9061, 9063, 9065, 9067, 9069, 9071, 9073, 9075, 9077, 9079, 9081, 
9083, 9085, 9087, 9089, 9091, 9093, 9095, 9097, 9099, 9101, 9103, 9105, 9107, 9109, 9111, 9113, 9115, 9117, 9119, 
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9121, 9123, 9125, 9127, 9129, 9131, 9133, 9135, 9137, 9139, 9141, 9143, 9145, 9147, 9149, 9151, 9153, 9155, 9157, 
9159, 9161, 9163, 9165, 9167, 9169, 9171, 9173, 9175, 9177, 9179, 9181, 9183, 9185, 9187, 9189, 9191, 9193, 9195, 
9197, 9199, 9201, 9203, 9205, 9207, 9209, 9211, 9213, 9215, 9217, 9219, 9221, 9223, 9225, 9227, 9229, 9231, 9233, 
9235, 9237, 9239, 9241, 9243, 9245, 9247, 9249, 9251, 9253, 9255, 9257, 9259, 9261, 9263, 9265, 9267, 9269, 9271, 
5 9273, 9275, 9277, 9279, 9281, 9283, 9285, 9287, 9289, 9291, 9293, 9295, 9297, 9299, 9301, 9303, 9305, 9307, 9309, 
9311, 9313, 9315, 9317, 9319, 9321, 9323, 9325, 9327, 9329, 9331, 9333, 9335, 9337, 9339, 9341, 9343, 9345, 9347, 
9349, 9351, 9353, 9355, 9357, 9359, 9361, 9363, 9365, 9367, 9369, 9371, 9373, 9375, 9377, 9379, 9381, 9383, 9385, 
9387, 9389, 9391, 9393, 9395, 9397, 9399, 9401, 9403, 9405, 9407, 9409, 9411, 9413, 9415, 9417, 9419, 9421, 9423, 
9425, 9427, 9429, 9431, 9433, 9435, 9437, 9439, 9441, 9443, 9445, 9447, 9449, 9451, 9453, 9455, 9457, 9459, 9461, 

10 9463, 9465, 9467, 9469, 9471, 9473, 9475, 9477, 9479, 9481, 9483, 9485, 9487, 9489, 9491, 9493, 9495, 9497, 9499, 
9501, 9503, 9505, 9507, 9509, 9511, 9513, 9515, 9517, 9519, 9521, 9523, 9525, 9527, 9529, 9531, 9533, 9535, 9537, 
9539, 9541, 9543, 9545, 9547, 9549, 9551, 9553, 9555, 9557, 9559, 9561, 9563, 9565, 9567, 9569, 9571, 9573, 9575, 
9577, 9579, 9581, 9583, 9585, 9587, 9589, 9591, 9593, 9595, 9597, 9599, 9601, 9603, 9605, 9607, 9609, 9611, 9613, 
9615, 9617, 9619, 9621, 9623, 9625, 9627, 9629, 9631, 9633, 9635, 9637, 9639, 9641, 9643, 9645, 9647, 9649, 9651, 

15 9653, 9655, 9657, 9659, 9661, 9663, 9665, 9667, 9669, 9671, 9673, 9675, 9677, 9679, 9681, 9683, 9685, 9687, 9689, 
9691, 9693, 9695, 9697, 9699, 9701, 9703, 9705, 9707, 9709, 9711, 9713, 9715, 9717, 9719, 9721, 9723, 9725, 9727, 
9729, 9731, 9733, 9735, 9737, 9739, 9741, 9743, 9745, 9747, 9749, 9751, 9753, 9755, 9757, 9759, 9761, 9763, 9765, 
9767, 9769, 9771, 9773, 9775, 9777, 9779, 9781, 9783, 9785, 9787, 9789, 9791, 9793, 9795, 9797, 9799, 9801, 9803, 
9805, 9807, 9809, 9811, 9813, 9815, 9817, 9819, 9821, 9823, 9825, 9827, 9829, 9831, 9833, 9835, 9837, 9839, 9841, 

20 9843, 9845, 9847, 9849, 9851, 9853, 9855, 9857, 9859, 9861, 9863, 9865, 9867, 9869, 9871, 9873, 9875, 9877, 9879, 
9881, 9883, 9885, 9887, 9889, 9891, 9893, 9895, 9897, 9899, 9901, 9903, 9905, 9907, 9909, 9911, 9913, 9915, 9917, 
9919, 9921, 9923, 9925, 9927, 9929, 9931, 9933, 9935, 9937, 9939, 9941, 9943, 9945, 9947, 9949, 9951, 9953, 9955, 
9957, 9959, 9961, 9963, 9965, 9967, 9969, 9971, 9973, 9975, 9977, 9979, 9981, 9983, 9985, 9987, 9989, 9991, 9993, 
9995, 9997, 9999, 10001, 10003, 10005, 10007, 10009, 10011, 10013, 10015, 10017, 10019, 10021, 10023, 10025, 

25 10027, 10029, 10031, 10033, 10035, 10037, 10039, 10041, 10043, 10045, 10047, 10049, 10051, 10053, 10055, 10057, 
10059, 10061, 10063, 10065, 10067, 10069, 10071, 10073, 10075, 10077, 10079, 10081, 10083, 10085, 10087, 10089, 
10091, 10093, 10095, 10097, 10099, 10101, 10103, 10105, 10107, 10109, 10111, 10113, 10115, 10117, 10119, 10121, 
10123, 10125, 10127, 10129, 10131, 10133, 10135, 10137, 10139, 10141, 10143, 10145, 10147, 10149, 10151, 10153, 
10155, 10157, 10159, 10161, 10163, 10165, 10167, 10169, 10171, 10173, 10175, 10177, 10179, 10181, 10183, 10185, 

30 10187, 10189, 10191, 10193, 10195, 10197, 10199, 10201, 10203, 10205, 10207, 10209, 10211, 10213, 10215, 10217, 
10219, 10221, 10223, 10225, 10227, 10229, 10231, 10233, 10235, 10237, 10239, 10241, 10243, 10245, 10247, 10249, 
10251, 10253, 10255, 10257, 10259, 10261, 10263, 10265, 10267, 10269, 10271, 10273, 10275, 10277, 10279, 10281, 
10283, 10285, 10287, 10289, 10291, 10293, 10295, 10297, 10299, 10301, 10303, 10305, 10307, 10309, 10311, 10313, 
10315, 10317, 10319, 10321, 10323, 10325, 10327, 10329, 10331, 10333, 10335, 10337, 10339, 10341, 10343, 10345, 

35 10347, 10349, 10351, 10353, 10355, 10357, 10359, 10361, 10363, 10365, 10367, 10369, 10371, 10373, 10375, 10377, 
10379, 10381, 10383, 10385, 10387, 10389, 10391, 10393, 10395, 10397, 10399, 10401, 10403, 10405, 10407, 10409, 
10411, 10413, 10415, 10417, 10419, 10421, 10423, 10425, 10427, 10429, 10431, 10433, 10435, 10437, 10439, 10441, 
10443, 10445, 10447, 10449, 10451, 10453, 10455, 10457, 10459, 10461, 10463, 10465, 10467, 10469, 10471, 10473, 
10475, 10477, 10479, 10481, 10483, 10485, 10487, 10489, 10491, 10493, 10495, 10497, 10499, 10501, 10503, 10505, 

40 10507, 10509, 10511, 10513, 10515, 10517, 10519, 10521, 10523, 10525, 10527, 10529, 10531, 10533, 10535, 10537, 
10539, 10541, 10543, 10545, 10547, 10549, 10551, 10553, 10555, 10557, 10559, 10561, 10563, 10565, 10567, 10569, 



WO 02/34771 



-3045- 



PCT/GB01/04789 



10571, 10573, 10575, 10577, 10579, 10581, 10583, 10585, 10587, 10589, 10591, 10593, 10595, 10597, 10599, 10601, 
10603, 10605, 10607, 10609, 10611, 10613, 10615, 10617, 10619, 10621, 10623, 10625, 10627, 10629, 10631, 10633, 
10635, 10637, 10639, 10641, 10643, 10645, 10647, 10649, 10651, 10653, 10655, 10657, 10659, 10661, 10663, 10665, 
10667, 10669, 10671, 10673, 10675, 10677, 10679, 10681, 10683, 10685, 10687, 10689, 10691, 10693, 10695, 10697, 
5 10699, 10701, 10703, 10705, 10707, 10709, 10711, 10713, 10715, 10717, 10719, 10721, 10723, 10725, 10727, 10729, 
10731, 10733, 10735, 10737, 10739, 10741, 10743, 10745, 10747, 10749, 10751, 10753, 10755, 10757, 10759, 10761, 
10763, 10765, 10767, 10769, 10771, 10773, 10775, 10777, 10779, 10781, 10783, 10785, 10787, 10789, 10791, 10793, 
10795, 10797, 10799, 10801, 10803, 10805, 10807, 10809, 10811, 10813, 10815, 10817, 10819, 10821, 10823, 10825, 
10827, 10829, 10831, 10833, 10835, 10837, 10839, 10841, 10843, 10845, 10847, 10849, 10851, 10853, 10855, 10857, 
10 10859, 10861, 10863, 10865, 10867, 10869, 10871, 10873, 10875, 10877, 10879, 10881, 10883, 10885, 10887, 10889, 
10891, 10893, 10895, 10897, 10899, 10901, 10903, 10905, 10907, 10909, 10911, 10913, 10915, 10917, 10919, 10921, 
10923, 10925, 10927, 10929, 10931, 10933, 10935, 10937, 10939, 10941, 10943, 10945, 10947, 10949, 10951, 10953, 
10955, 10957, 10959, 10961, 10963 and 10965. 

8. A nucleic acid molecule comprising a nucleotide sequence selected from the group consisting of SEQ IDs 10967, 10968, 

15 10969, 10970, 10971, 10972, 10973, 10974, 10975, 10976, 10977, 10978, 10979, 10980, 10981, 10982, 10983, 10984, 
10985, 10986, 10987, 10988, 10989, 10990, 10991, 10992, 10993, 10994, 10995, 10996, 10997, 10998, 10999, 11000, 
11001, 11002, 11003, 11004, 11005, 11006, 11007, 11008, 11009, 11010, 11011, 11012, 11013, 11014, 11015, 11016, 
11017, 11018, 11019, 11020, 11021, 11022, 11023, 11024, 11025, 11026, 11027, 11028, 11029, 11030, 11031, 11032, 
11033, 11034, 11035, 11036, 11037, 11038, 11039, 11040, 11041, 11042, 11043, 11044, 11045, 11046, 11047, 11048, 

20 11049, 11050, 11051, 11052, 11053, 11054, 11055, 11056, 11057, 11058, 11059, 11060, 11061, 11062, 11063, 11064, 
11065, 11066, 11067, 11068, 11069, 11070, 11071, 11072, 11073, 11074, 11075, 11076, 11077, 11078, 11079, 11080, 
11081, 11082, 11083, 11084, 11085, 11086, 11087, 11088, 11089, 11090, 11091, 11092, 11093, 11094, 11095, 11096, 
11097, 11098, 11099, 11100, 11101, 11102, 11103, 11104, 11105, 11106, 11107, 11108, 11109, 11110, 11111, 11112, 
11113, 11114, 11115, 11116, 11117, 11118, 11119, 11120, 11121, 11122, 11123, 11124, 11125, 11126, 11127, 11128, 

25 11129, 11130, 11131, 11132, 11133, 11134, 11135, 11136, 11137, 11138, 11139, 11140, 11141, 11142, 11143, 11144, 
11145, 11146, 11147, 11148, 11149, 11150, 11151, 11152, 11153, 11154, 11155, 11156, 11157, 11158, 11159, 11160, 
11161, 11162, 11163, 11164, 11165, 11166, 11167, 11168, 11169, 11170, 11171, 11172, 11173, 11174, 11175, 11176, 
11177, 11178, 11179, 11180, 11181, 11182, 11183, 11184, 11185, 11186, 11187, 11188, 11189, 11190, 11191, 11192, 
11193, 11194, 11195, 11196, 11197, 11198, 11199, 11200, 11201, 11202, 11203, 11204, 11205, 11206, 11207, 11208, 

30 11209, 11210, 11211, 11212, 11213, 11214, 11215, 11216, 11217, 11218, 11219, 11220, 11221, 11222, 11223, 11224, 
11225, 11226, 11227, 11228, 11229, 11230, 11231, 11232, 11233, 11234, 11235, 11236, 11237, 11238, 11239, 11240, 
11241, 11242, 11243, 11244, 11245, 11246, 11247, 11248, 11249, 11250, 11251, 11252, 11253, 11254, 11255, 11256, 
11257, 11258, 11259, 11260, 11261, 11262, 11263, 11264, 11265, 11266, 11267, 11268, 11269, 11270, 11271, 11272, 
11273, 11274, 11275, 11276, 11277, 11278, 11279, 11280, 11281, 11282, 11283, 11284, 11285, 11286, 11287, 11288, 

35 11289, 11290, 11291, 11292, 11293, 11294, 11295, 11296, 11297, 11298, 11299, 11300, 11301, 11302, 11303, 11304, 
11305, 11306, 11307, 11308, 11309, 11310, 11311, 11312, 11313, 11314, 11315, 11316, 11317, 11318, 11319, 11320, 
11321, 11322, 11323, 11324, 11325, 11326, 11327, 11328, 11329, 11330, 11331, 11332, 11333, 11334, 11335, 11336, 
11337, 11338, 11339, 11340, 11341, 11342, 11343, 11344, 11345, 11346, 11347, 11348, 11349, 11350, 11351, 11352, 
11353, 11354, 11355, 11356, 11357, 11358, 11359, 11360, 11361, 11362, 11363, 11364, 11365, 11366, 11367, 11368, 

40 11369, 11370, 11371, 11372, 11373, 11374, 11375, 11376, 11377, 11378, 11379, 11380, 11381, 11382, 11383, 11384, 
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11385, 11386, 11387, 11388, 11389, 11390, 11391, 11392, 11393, 11394, 11395, 11396, 11397, 11398, 11399, 11400, 
11401, 11402, 11403, 11404, 11405, 11406, 11407, 11408, 11409, 11410, 11411, 11412, 11413, 11414, 11415, 11416, 
11417, 11418, 11419, 11420, 11421, 11422, 11423, 11424, 11425, 11426, 11427, 11428, 11429, 11430, 11431, 11432, 
11433, 11434, 11435, 11436, 11437, 11438, 11439, 11440, 11441, 11442, 11443, 11444, 11445, 11446, 11447, 11448, 
5 11449, 11450, 11451, 11452, 11453, 11454, 11455, 11456, 11457, 11458, 11459, 11460, 11461, 11462, 11463, 11464, 
11465, 11466, 11467, 11468, 11469, 11470, 11471, 11472, 11473, 11474, 11475, 11476, 11477, 11478, 11479, 11480, 
11481, 11482, 11483, 11484, 11485, 11486, 11487, 11488, 11489, 11490, 11491, 11492, 11493, 11494, 11495, 11496, 
11497, 11498, 11499, 11500, 11501, 11502, 11503, 11504, 11505, 11506, 11507, 11508, 11509, 11510, 11511, 11512, 
11513, 11514, 11515, 11516, 11517, 11518, 11519, 11520, 11521, 11522, 11523, 11524, 11525, 11526, 11527, 11528, 

10 11529, 11530, 11531, 11532, 11533, 11534, 11535, 11536, 11537, 11538, 11539, 11540, 11541, 11542, 11543, 11544, 
11545, 11546, 11547, 11548, 11549, 11550, 11551, 11552, 11553, 11554, 11555, 11556, 11557, 11558, 11559, 11560, 
11561, 11562, 11563, 11564, 11565, 11566, 11567, 11568, 11569, 11570, 11571, 11572, 11573, 11574, 11575, 11576, 
11577, 11578, 11579, 11580, 11581, 11582, 11583, 11584, 11585, 11586, 11587, 11588, 11589, 11590, 11591, 11592, 
11593, 11594, 11595, 11596, 11597, 11598, 11599, 11600, 11601, 11602, 11603, 11604, 11605, 11606, 11607, 11608, 

15 11609, 11610, 11611, 11612, 11613, 11614, 11615, 11616, 11617, 11618, 11619, 11620, 11621, 11622, 11623, 11624, 
11625, 11626, 11627, 11628, 11629, 11630, 11631, 11632, 11633, 11634, 11635, 11636, 11637, 11638, 11639, 11640, 
11641, 11642, 11643, 11644, 11645, 11646, 11647, 11648, 11649, 11650, 11651, 11652, 11653, 11654, 11655, 11656, 
11657, 11658, 11659, 11660, 11661, 11662, 11663, 11664, 11665, 11666, 11667, 11668, 11669, 11670, 11671, 11672, 
11673, 11674, 11675, 11676, 11677, 11678, 11679, 11680, 11681, 11682, 11683, 11684, 11685, 11686, 11687, 11688, 

20 11689, 11690, 11691, 11692, 11693, 11694, 11695, 11696, 11697, 11698, 11699, 11700, 11701, 11702, 11703, 11704, 
11705, 11706, 11707, 11708, 11709, 11710, 11711, 11712, 11713, 11714, 11715, 11716, 11717, 11718, 11719, 11720, 
11721, 11722, 11723, 11724, 11725, 11726, 11727, 11728, 11729, 11730, 11731, 11732, 11733, 11734, 11735, 11736, 
11737, 11738, 11739, 11740, 11741, 11742, 11743, 11744, 11745, 11746, 11747, 11748, 11749, 11750, 11751, 11752, 
11753, 11754, 11755, 11756, 11757, 11758, 11759, 11760, 11761, 11762, 11763, 11764, 11765, 11766, 11767, 11768, 

25 11769, 11770, 11771, 11772, 11773, 11774, 11775, 11776, 11777, 11778, 11779, 11780, 11781, 11782, 11783, 11784, 
11785, 11786, 11787, 11788, 11789, 11790, 11791, 11792, 11793, 11794, 11795, 11796, 11797, 11798, 11799, 11800, 
11801, 11802, 11803, 11804, 11805, 11806, 11807, 11808, 11809, 11810, 11811, 11812, 11813, 11814, 11815, 11816, 
11817, 11818, 11819, 11820, 11821, 11822, 11823, 11824, 11825, 11826, 11827, 11828, 11829, 11830, 11831, 11832, 
11833, 11834, 11835, 11836, 11837, 11838, 11839, 11840, 11841, 11842, 11843, 11844, 11845, 11846, 11847, 11848, 

30 11849, 11850, 11851, 11852, 11853, 11854, 11855, 11856, 11857, 11858, 11859, 11860, 11861, 11862, 11863, 11864, 
11865, 11866, 11867, 11868, 11869, 11870, 11871, 11872, 11873, 11874, 11875, 11876, 11877, 11878, 11879, 11880, 
11881, 11882, 11883, 11884, 11885, 11886, 11887, 11888, 11889, 11890, 11891, 11892, 11893, 11894, 11895, 11896, 
11897, 11898, 11899, 11900, 11901, 11902, 11903, 11904, 11905, 11906, 11907, 11908, 11909, 11910, 11911, 11912, 
11913, 11914, 11915, 11916, 11917, 11918, 11919, 11920, 11921, 11922, 11923, 11924, 11925, 11926, 11927, 11928, 

35 11929, 11930, 11931, 11932, 11933, 11934, 11935, 11936, 11937, 11938, 11939, 11940, 11941, 11942, 11943, 11944, 
11945, 11946, 11947, 11948, 11949, 11950, 11951, 11952, 11953, 11954, 11955, 11956, 11957, 11958, 11959, 11960, 
11961, 11962, 11963, 11964, 11965, 11966, 11967, 11968, 11969, 11970, 11971, 11972, 11973, 11974, 11975, 11976, 
11977, 11978, 11979, 11980, 11981, 11982, 11983, 11984, 11985, 11986, 11987, 11988, 11989, 11990, 11991, 11992, 
11993, 11994, 11995, 11996, 11997, 11998, 11999, 12000, 12001, 12002, 12003, 12004, 12005, 12006, 12007, 12008, 



WO 02/34771 



-3047- 



PCT/GB01/04789 



12009, 12010, 12011, 12012, 12013, 12014, 12015, 12016, 12017, 12018, 12019, 12020, 12021, 12022, 12023 and 
12024. 

9. A nucleic acid molecule comprising a fragment of 10 or more consecutive nucleotides from a nucleotide sequence selected 
from the group consisting of SEQ IDs 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 
5 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 
109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 
157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 
253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299, 

10 301, 303, 305, 307, 309, 311, 313, 315, 317, 319, 321, 323, 325, 327, 329, 331, 333, 335, 337, 339, 341, 343, 345, 347, 
349, 351, 353, 355, 357, 359, 361, 363, 365, 367, 369, 371, 373, 375, 377, 379, 381, 383, 385, 387, 389, 391, 393, 395, 
397, 399, 401, 403, 405, 407, 409, 411, 413, 415, 417, 419, 421, 423, 425, 427, 429, 431, 433, 435, 437, 439, 441, 443, 
445, 447, 449, 451, 453, 455, 457, 459, 461, 463, 465, 467, 469, 471, 473, 475, 477, 479, 481, 483, 485, 487, 489, 491, 
493, 495, 497, 499, 501, 503, 505, 507, 509, 511, 513, 515, 517, 519, 521, 523, 525, 527, 529, 531, 533, 535, 537, 539, 

15 541, 543, 545, 547, 549, 551, 553, 555, 557, 559, 561, 563, 565, 567, 569, 571, 573, 575, 577, 579, 581, 583, 585, 587, 
589, 591, 593, 595, 597, 599, 601, 603, 605, 607, 609, 611, 613, 615, 617, 619, 621, 623, 625, 627, 629, 631, 633, 635, 
637, 639, 641, 643, 645, 647, 649, 651, 653, 655, 657, 659, 661, 663, 665, 667, 669, 671, 673, 675, 677, 679, 681, 683, 
685, 687, 689, 691, 693, 695, 697, 699, 701, 703, 705, 707, 709, 711, 713, 715, 717, 719, 721, 723, 725, 727, 729, 731, 
733, 735, 737, 739, 741, 743, 745, 747, 749, 751, 753, 755, 757, 759, 761, 763, 765, 767, 769, 771, 773, 775, 777, 779, 

20 781, 783, 785, 787, 789, 791, 793, 795, 797, 799, 801, 803, 805, 807, 809, 811, 813, 815, 817, 819, 821, 823, 825, 827, 
829, 831, 833, 835, 837, 839, 841, 843, 845, 847, 849, 851, 853, 855, 857, 859, 861, 863, 865, 867, 869, 871, 873, 875, 
877, 879, 881, 883, 885, 887, 889, 891, 893, 895, 897, 899, 901, 903, 905, 907, 909, 911, 913, 915, 917, 919, 921, 923, 
925, 927, 929, 931, 933, 935, 937, 939, 941, 943, 945, 947, 949, 951, 953, 955, 957, 959, 961, 963, 965, 967, 969, 971, 
973, 975, 977, 979, 981, 983, 985, 987, 989, 991, 993, 995, 997, 999, 1001, 1003, 1005, 1007, 1009, 1011, 1013, 1015, 

25 1017, 1019, 1021, 1023, 1025, 1027, 1029, 1031, 1033, 1035, 1037, 1039, 1041, 1043, 1045, 1047, 1049, 1051, 1053, 
1055, 1057, 1059, 1061, 1063, 1065, 1067, 1069, 1071, 1073, 1075, 1077, 1079, 1081, 1083, 1085, 1087, 1089, 1091, 
1093, 1095, 1097, 1099, 1101, 1103, 1105, 1107, 1109, 1111, 1113, 1115, 1117, 1119, 1121, 1123, 1125, 1127, 1129, 
1131, 1133, 1135, 1137, 1139, 1141, 1143, 1145, 1147, 1149, 1151, 1153, 1155, 1157, 1159, 1161, 1163, 1165, 1167, 
1169, 1171, 1173, 1175, 1177, 1179, 1181, 1183, 1185, 1187, 1189, 1191, 1193, 1195, 1197, 1199, 1201, 1203, 1205, 

30 1207, 1209, 1211, 1213, 1215, 1217, 1219, 1221, 1223, 1225, 1227, 1229, 1231, 1233, 1235, 1237, 1239, 1241, 1243, 
1245, 1247, 1249, 1251, 1253, 1255, 1257, 1259, 1261, 1263, 1265, 1267, 1269, 1271, 1273, 1275, 1277, 1279, 1281, 
1283, 1285, 1287, 1289, 1291, 1293, 1295, 1297, 1299, 1301, 1303, 1305, 1307, 1309, 1311, 1313, 1315, 1317, 1319, 
1321, 1323, 1325, 1327, 1329, 1331, 1333, 1335, 1337, 1339, 1341, 1343, 1345, 1347, 1349, 1351, 1353, 1355, 1357, 
1359, 1361, 1363, 1365, 1367, 1369, 1371, 1373, 1375, 1377, 1379, 1381, 1383, 1385, 1387, 1389, 1391, 1393, 1395, 

35 1397, 1399, 1401, 1403, 1405, 1407, 1409, 1411, 1413, 1415, 1417, 1419, 1421, 1423, 1425, 1427, 1429, 1431, 1433, 
1435, 1437, 1439, 1441, 1443, 1445, 1447, 1449, 1451, 1453, 1455, 1457, 1459, 1461, 1463, 1465, 1467, 1469, 1471, 
1473, 1475, 1477, 1479, 1481, 1483, 1485, 1487, 1489, 1491, 1493, 1495, 1497, 1499, 1501, 1503, 1505, 1507, 1509, 
1511, 1513, 1515, 1517, 1519, 1521, 1523, 1525, 1527, 1529, 1531, 1533, 1535, 1537, 1539, 1541, 1543, 1545, 1547, 
1549, 1551, 1553, 1555, 1557, 1559, 1561, 1563, 1565, 1567, 1569, 1571, 1573, 1575, 1577, 1579, 1581, 1583, 1585, 

40 1587, 1589, 1591, 1593, 1595, 1597, 1599, 1601, 1603, 1605, 1607, 1609, 1611, 1613, 1615, 1617, 1619, 1621, 1623, 
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1625, 1627, 1629, 1631, 1633, 1635, 1637, 1639, 1641, 1643, 1645, 1647, 1649, 1651, 1653, 1655, 1657, 1659, 1661, 
1663, 1665, 1667, 1669, 1671, 1673, 1675, 1677, 1679, 1681, 1683, 1685, 1687, 1689, 1691, 1693, 1695, 1697, 1699, 
1701, 1703, 1705, 1707, 1709, 1711, 1713, 1715, 1717, 1719, 1721, 1723, 1725, 1727, 1729, 1731, 1733, 1735, 1737, 
1739, 1741, 1743, 1745, 1747, 1749, 1751, 1753, 1755, 1757, 1759, 1761, 1763, 1765, 1767, 1769, 1771, 1773, 1775, 
5 1777, 1779, 1781, 1783, 1785, 1787, 1789, 1791, 1793, 1795, 1797, 1799, 1801, 1803, 1805, 1807, 1809, 1811, 1813, 
1815, 1817, 1819, 1821, 1823, 1825, 1827, 1829, 1831, 1833, 1835, 1837, 1839, 1841, 1843, 1845, 1847, 1849, 1851, 
1853, 1855, 1857, 1859, 1861, 1863, 1865, 1867, 1869, 1871, 1873, 1875, 1877, 1879, 1881, 1883, 1885, 1887, 1889, 
1891, 1893, 1895, 1897, 1899, 1901, 1903, 1905, 1907, 1909, 1911, 1913, 1915, 1917, 1919, 1921, 1923, 1925, 1927, 
1929, 1931, 1933, 1935, 1937, 1939, 1941, 1943, 1945, 1947, 1949, 1951, 1953, 1955, 1957, 1959, 1961, 1963, 1965, 

10 1967, 1969, 1971, 1973, 1975, 1977, 1979, 1981, 1983, 1985, 1987, 1989, 1991, 1993, 1995, 1997, 1999, 2001, 2003, 
2005, 2007, 2009, 2011, 2013, 2015, 2017, 2019, 2021, 2023, 2025, 2027, 2029, 2031, 2033, 2035, 2037, 2039, 2041, 
2043, 2045, 2047, 2049, 2051, 2053, 2055, 2057, 2059, 2061, 2063, 2065, 2067, 2069, 2071, 2073, 2075, 2077, 2079, 
2081, 2083, 2085, 2087, 2089, 2091, 2093, 2095, 2097, 2099, 2101, 2103, 2105, 2107, 2109, 2111, 2113, 2115, 2117, 
2119, 2121, 2123, 2125, 2127, 2129, 2131, 2133, 2135, 2137, 2139, 2141, 2143, 2145, 2147, 2149, 2151, 2153, 2155, 

15 2157, 2159, 2161, 2163, 2165, 2167, 2169, 2171, 2173, 2175, 2177, 2179, 2181, 2183, 2185, 2187, 2189, 2191, 2193, 
2195, 2197, 2199, 2201, 2203, 2205, 2207, 2209, 2211, 2213, 2215, 2217, 2219, 2221, 2223, 2225, 2227, 2229, 2231, 
2233, 2235, 2237, 2239, 2241, 2243, 2245, 2247, 2249, 2251, 2253, 2255, 2257, 2259, 2261, 2263, 2265, 2267, 2269, 
2271, 2273, 2275, 2277, 2279, 2281, 2283, 2285, 2287, 2289, 2291, 2293, 2295, 2297, 2299, 2301, 2303, 2305, 2307, 
2309, 2311, 2313, 2315, 2317, 2319, 2321, 2323, 2325, 2327, 2329, 2331, 2333, 2335, 2337, 2339, 2341, 2343, 2345, 

20 2347, 2349, 2351, 2353, 2355, 2357, 2359, 2361, 2363, 2365, 2367, 2369, 2371, 2373, 2375, 2377, 2379, 2381, 2383, 
2385, 2387, 2389, 2391, 2393, 2395, 2397, 2399, 2401, 2403, 2405, 2407, 2409, 2411, 2413, 2415, 2417, 2419, 2421, 
2423, 2425, 2427, 2429, 2431, 2433, 2435, 2437, 2439, 2441, 2443, 2445, 2447, 2449, 2451, 2453, 2455, 2457, 2459, 
2461, 2463, 2465, 2467, 2469, 2471, 2473, 2475, 2477, 2479, 2481, 2483, 2485, 2487, 2489, 2491, 2493, 2495, 2497, 
2499, 2501, 2503, 2505, 2507, 2509, 2511, 2513, 2515, 2517, 2519, 2521, 2523, 2525, 2527, 2529, 2531, 2533, 2535, 

25 2537, 2539, 2541, 2543, 2545, 2547, 2549, 2551, 2553, 2555, 2557, 2559, 2561, 2563, 2565, 2567, 2569, 2571, 2573, 
2575, 2577, 2579, 2581, 2583, 2585, 2587, 2589, 2591, 2593, 2595, 2597, 2599, 2601, 2603, 2605, 2607, 2609, 2611, 
2613, 2615, 2617, 2619, 2621, 2623, 2625, 2627, 2629, 2631, 2633, 2635, 2637, 2639, 2641, 2643, 2645, 2647, 2649, 
2651, 2653, 2655, 2657, 2659, 2661, 2663, 2665, 2667, 2669, 2671, 2673, 2675, 2677, 2679, 2681, 2683, 2685, 2687, 
2689, 2691, 2693, 2695, 2697, 2699, 2701, 2703, 2705, 2707, 2709, 2711, 2713, 2715, 2717, 2719, 2721, 2723, 2725, 

30 2727, 2729, 2731, 2733, 2735, 2737, 2739, 2741, 2743, 2745, 2747, 2749, 2751, 2753, 2755, 2757, 2759, 2761, 2763, 
2765, 2767, 2769, 2771, 2773, 2775, 2777, 2779, 2781, 2783, 2785, 2787, 2789, 2791, 2793, 2795, 2797, 2799, 2801, 
2803, 2805, 2807, 2809, 2811, 2813, 2815, 2817, 2819, 2821, 2823, 2825, 2827, 2829, 2831, 2833, 2835, 2837, 2839, 
2841, 2843, 2845, 2847, 2849, 2851, 2853, 2855, 2857, 2859, 2861, 2863, 2865, 2867, 2869, 2871, 2873, 2875, 2877, 
2879, 2881, 2883, 2885, 2887, 2889, 2891, 2893, 2895, 2897, 2899, 2901, 2903, 2905, 2907, 2909, 2911, 2913, 2915, 

35 2917, 2919, 2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953, 
2955, 2957, 2959, 2961, 2963, 2965, 2967, 2969, 2971, 2973, 2975, 2977, 2979, 2981, 2983, 2985, 2987, 2989, 2991, 
2993, 2995, 2997, 2999, 3001, 3003, 3005, 3007, 3009, 3011, 3013, 3015, 3017, 3019, 3021, 3023, 3025, 3027, 3029, 
3031, 3033, 3035, 3037, 3039, 3041, 3043, 3045, 3047, 3049, 3051, 3053, 3055, 3057, 3059, 3061, 3063, 3065, 3067, 
3069, 3071, 3073, 3075, 3077, 3079, 3081, 3083, 3085, 3087, 3089, 3091, 3093, 3095, 3097, 3099, 3101, 3103, 3105, 

40 3107, 3109, 3111, 3113, 3115, 3117, 3119, 3121, 3123, 3125, 3127, 3129, 3131, 3133, 3135, 3137, 3139, 3141, 3143, 
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3145, 3147, 3149, 3151, 3153, 3155, 3157, 3159, 3161, 3163, 3165, 3167, 3169, 3171, 3173, 3175, 3177, 3179, 3181, 
3183, 3185, 3187, 3189, 3191, 3193, 3195, 3197, 3199, 3201, 3203, 3205, 3207, 3209, 3211, 3213, 3215, 3217, 3219, 
3221, 3223, 3225, 3227, 3229, 3231, 3233, 3235, 3237, 3239, 3241, 3243, 3245, 3247, 3249, 3251, 3253, 3255, 3257, 
3259, 3261, 3263, 3265, 3267, 3269, 3271, 3273, 3275, 3277, 3279, 3281, 3283, 3285, 3287, 3289, 3291, 3293, 3295, 
5 3297, 3299, 3301, 3303, 3305, 3307, 3309, 3311, 3313, 3315, 3317, 3319, 3321, 3323, 3325, 3327, 3329, 3331, 3333, 
3335, 3337, 3339, 3341, 3343, 3345, 3347, 3349, 3351, 3353, 3355, 3357, 3359, 3361, 3363, 3365, 3367, 3369, 3371, 
3373, 3375, 3377, 3379, 3381, 3383, 3385, 3387, 3389, 3391, 3393, 3395, 3397, 3399, 3401, 3403, 3405, 3407, 3409, 
3411, 3413, 3415, 3417, 3419, 3421, 3423, 3425, 3427, 3429, 3431, 3433, 3435, 3437, 3439, 3441, 3443, 3445, 3447, 
3449, 3451, 3453, 3455, 3457, 3459, 3461, 3463, 3465, 3467, 3469, 3471, 3473, 3475, 3477, 3479, 3481, 3483, 3485, 

10 3487, 3489, 3491, 3493, 3495, 3497, 3499, 3501, 3503, 3505, 3507, 3509, 3511, 3513, 3515, 3517, 3519, 3521, 3523, 
3525, 3527, 3529, 3531, 3533, 3535, 3537, 3539, 3541, 3543, 3545, 3547, 3549, 3551, 3553, 3555, 3557, 3559, 3561, 
3563, 3565, 3567, 3569, 3571, 3573, 3575, 3577, 3579, 3581, 3583, 3585, 3587, 3589, 3591, 3593, 3595, 3597, 3599, 
3601, 3603, 3605, 3607, 3609, 3611, 3613, 3615, 3617, 3619, 3621, 3623, 3625, 3627, 3629, 3631, 3633, 3635, 3637, 
3639, 3641, 3643, 3645, 3647, 3649, 3651, 3653, 3655, 3657, 3659, 3661, 3663, 3665, 3667, 3669, 3671, 3673, 3675, 

15 3677, 3679, 3681, 3683, 3685, 3687, 3689, 3691, 3693, 3695, 3697, 3699, 3701, 3703, 3705, 3707, 3709, 3711, 3713, 
3715, 3717, 3719, 3721, 3723, 3725, 3727, 3729, 3731, 3733, 3735, 3737, 3739, 3741, 3743, 3745, 3747, 3749, 3751, 
3753, 3755, 3757, 3759, 3761, 3763, 3765, 3767, 3769, 3771, 3773, 3775, 3777, 3779, 3781, 3783, 3785, 3787, 3789, 
3791, 3793, 3795, 3797, 3799, 3801, 3803, 3805, 3807, 3809, 3811, 3813, 3815, 3817, 3819, 3821, 3823, 3825, 3827, 
3829, 3831, 3833, 3835, 3837, 3839, 3841, 3843, 3845, 3847, 3849, 3851, 3853, 3855, 3857, 3859, 3861, 3863, 3865, 

20 3867, 3869, 3871, 3873, 3875, 3877, 3879, 3881, 3883, 3885, 3887, 3889, 3891, 3893, 3895, 3897, 3899, 3901, 3903, 
3905, 3907, 3909, 3911, 3913, 3915, 3917, 3919, 3921, 3923, 3925, 3927, 3929, 3931, 3933, 3935, 3937, 3939, 3941, 
3943, 3945, 3947, 3949, 3951, 3953, 3955, 3957, 3959, 3961, 3963, 3965, 3967, 3969, 3971, 3973, 3975, 3977, 3979, 
3981, 3983, 3985, 3987, 3989, 3991, 3993, 3995, 3997, 3999, 4001, 4003, 4005, 4007, 4009, 4011, 4013, 4015, 4017, 
4019, 4021, 4023, 4025, 4027, 4029, 4031, 4033, 4035, 4037, 4039, 4041, 4043, 4045, 4047, 4049, 4051, 4053, 4055, 

25 4057, 4059, 4061, 4063, 4065, 4067, 4069, 4071, 4073, 4075, 4077, 4079, 4081, 4083, 4085, 4087, 4089, 4091, 4093, 
4095, 4097, 4099, 4101, 4103, 4105, 4107, 4109, 4111, 4113, 4115, 4117, 4119, 4121, 4123, 4125, 4127, 4129, 4131, 
4133, 4135, 4137, 4139, 4141, 4143, 4145, 4147, 4149, 4151, 4153, 4155, 4157, 4159, 4161, 4163, 4165, 4167, 4169, 
4171, 4173, 4175, 4177, 4179, 4181, 4183, 4185, 4187, 4189, 4191, 4193, 4195, 4197, 4199, 4201, 4203, 4205, 4207, 
4209, 4211, 4213, 4215, 4217, 4219, 4221, 4223, 4225, 4227, 4229, 4231, 4233, 4235, 4237, 4239, 4241, 4243, 4245, 

30 4247, 4249, 4251, 4253, 4255, 4257, 4259, 4261, 4263, 4265, 4267, 4269, 4271, 4273, 4275, 4277, 4279, 4281, 4283, 
4285, 4287, 4289, 4291, 4293, 4295, 4297, 4299, 4301, 4303, 4305, 4307, 4309, 4311, 4313, 4315, 4317, 4319, 4321, 
4323, 4325, 4327, 4329, 4331, 4333, 4335, 4337, 4339, 4341, 4343, 4345, 4347, 4349, 4351, 4353, 4355, 4357, 4359, 
4361, 4363, 4365, 4367, 4369, 4371, 4373, 4375, 4377, 4379, 4381, 4383, 4385, 4387, 4389, 4391, 4393, 4395, 4397, 
4399, 4401, 4403, 4405, 4407, 4409, 4411, 4413, 4415, 4417, 4419, 4421, 4423, 4425, 4427, 4429, 4431, 4433, 4435, 

35 4437, 4439, 4441, 4443, 4445, 4447, 4449, 4451, 4453, 4455, 4457, 4459, 4461, 4463, 4465, 4467, 4469, 4471, 4473, 
4475, 4477, 4479, 4481, 4483, 4485, 4487, 4489, 4491, 4493, 4495, 4497, 4499, 4501, 4503, 4505, 4507, 4509, 4511, 
4513, 4515, 4517, 4519, 4521, 4523, 4525, 4527, 4529, 4531, 4533, 4535, 4537, 4539, 4541, 4543, 4545, 4547, 4549, 
4551, 4553, 4555, 4557, 4559, 4561, 4563, 4565, 4567, 4569, 4571, 4573, 4575, 4577, 4579, 4581, 4583, 4585, 4587, 
4589, 4591, 4593, 4595, 4597, 4599, 4601, 4603, 4605, 4607, 4609, 4611, 4613, 4615, 4617, 4619, 4621, 4623, 4625, 

40 4627, 4629, 4631, 4633, 4635, 4637, 4639, 4641, 4643, 4645, 4647, 4649, 4651, 4653, 4655, 4657, 4659, 4661, 4663, 
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4665, 4667, 4669, 4671, 4673, 4675, 4677, 4679, 4681, 4683, 4685, 4687, 4689, 4691, 4693, 4695, 4697, 4699, 4701, 
4703, 4705, 4707, 4709, 4711, 4713, 4715, 4717, 4719, 4721, 4723, 4725, 4727, 4729, 4731, 4733, 4735, 4737, 4739, 
4741, 4743, 4745, 4747, 4749, 4751, 4753, 4755, 4757, 4759, 4761, 4763, 4765, 4767, 4769, 4771, 4773, 4775, 4777, 
4779, 4781, 4783, 4785, 4787, 4789, 4791, 4793, 4795, 4797, 4799, 4801, 4803, 4805, 4807, 4809, 4811, 4813, 4815, 
5 4817, 4819, 4821, 4823, 4825, 4827, 4829, 4831, 4833, 4835, 4837, 4839, 4841, 4843, 4845, 4847, 4849, 4851, 4853, 
4855, 4857, 4859, 4861, 4863, 4865, 4867, 4869, 4871, 4873, 4875, 4877, 4879, 4881, 4883, 4885, 4887, 4889, 4891, 
4893, 4895, 4897, 4899, 4901, 4903, 4905, 4907, 4909, 4911, 4913, 4915, 4917, 4919, 4921, 4923, 4925, 4927, 4929, 
4931, 4933, 4935, 4937, 4939, 4941, 4943, 4945, 4947, 4949, 4951, 4953, 4955, 4957, 4959, 4961, 4963, 4965, 4967, 
4969, 4971, 4973, 4975, 4977, 4979, 4981, 4983, 4985, 4987, 4989, 4991, 4993, 4995, 4997, 4999, 5001, 5003, 5005, 

10 5007, 5009, 5011, 5013, 5015, 5017, 5019, 5021, 5023, 5025, 5027, 5029, 5031, 5033, 5035, 5037, 5039, 5041, 5043, 
5045, 5047, 5049, 5051, 5053, 5055, 5057, 5059, 5061, 5063, 5065, 5067, 5069, 5071, 5073, 5075, 5077, 5079, 5081, 
5083, 5085, 5087, 5089, 5091, 5093, 5095, 5097, 5099, 5101, 5103, 5105, 5107, 5109, 5111, 5113, 5115, 5117, 5119, 
5121, 5123, 5125, 5127, 5129, 5131, 5133, 5135, 5137, 5139, 5141, 5143, 5145, 5147, 5149, 5151, 5153, 5155, 5157, 
5159, 5161, 5163, 5165, 5167, 5169, 5171, 5173, 5175, 5177, 5179, 5181, 5183, 5185, 5187, 5189, 5191, 5193, 5195, 

15 5197, 5199, 5201, 5203, 5205, 5207, 5209, 5211, 5213, 5215, 5217, 5219, 5221, 5223, 5225, 5227, 5229, 5231, 5233, 
5235, 5237, 5239, 5241, 5243, 5245, 5247, 5249, 5251, 5253, 5255, 5257, 5259, 5261, 5263, 5265, 5267, 5269, 5271, 
5273, 5275, 5277, 5279, 5281, 5283, 5285, 5287, 5289, 5291, 5293, 5295, 5297, 5299, 5301, 5303, 5305, 5307, 5309, 
5311, 5313, 5315, 5317, 5319, 5321, 5323, 5325, 5327, 5329, 5331, 5333, 5335, 5337, 5339, 5341, 5343, 5345, 5347, 
5349, 5351, 5353, 5355, 5357, 5359, 5361, 5363, 5365, 5367, 5369, 5371, 5373, 5375, 5377, 5379, 5381, 5383, 5385, 

20 5387, 5389, 5391, 5393, 5395, 5397, 5399, 5401, 5403, 5405, 5407, 5409, 541 1, 5413, 5415, 5417, 5419, 5421, 5423, 
5425, 5427, 5429, 5431, 5433, 5435, 5437, 5439, 5441, 5443, 5445, 5447, 5449, 5451, 5453, 5455, 5457, 5459, 5461, 
5463, 5465, 5467, 5469, 5471, 5473, 5475, 5477, 5479, 5481, 5483, 5485, 5487, 5489, 5491, 5493, 5495, 5497, 5499, 
5501, 5503, 5505, 5507, 5509, 5511, 5513, 5515, 5517, 5519, 5521, 5523, 5525, 5527, 5529, 5531, 5533, 5535, 5537, 
5539, 5541, 5543, 5545, 5547, 5549, 5551, 5553, 5555, 5557, 5559, 5561, 5563, 5565, 5567, 5569, 5571, 5573, 5575, 

25 5577, 5579, 5581, 5583, 5585, 5587, 5589, 5591, 5593, 5595, 5597, 5599, 5601, 5603, 5605, 5607, 5609, 5611, 5613, 
5615, 5617, 5619, 5621, 5623, 5625, 5627, 5629, 5631, 5633, 5635, 5637, 5639, 5641, 5643, 5645, 5647, 5649, 5651, 
5653, 5655, 5657, 5659, 5661, 5663, 5665, 5667, 5669, 5671, 5673, 5675, 5677, 5679, 5681, 5683, 5685, 5687, 5689, 
5691, 5693, 5695, 5697, 5699, 5701, 5703, 5705, 5707, 5709, 5711, 5713, 5715, 5717, 5719, 5721, 5723, 5725, 5727, 
5729, 5731, 5733, 5735, 5737, 5739, 5741, 5743, 5745, 5747, 5749, 5751, 5753, 5755, 5757, 5759, 5761, 5763, 5765, 

30 5767, 5769, 5771, 5773, 5775, 5777, 5779, 5781, 5783, 5785, 5787, 5789, 5791, 5793, 5795, 5797, 5799, 5801, 5803, 
5805, 5807, 5809, 5811, 5813, 5815, 5817, 5819, 5821, 5823, 5825, 5827, 5829, 5831, 5833, 5835, 5837, 5839, 5841, 
5843, 5845, 5847, 5849, 5851, 5853, 5855, 5857, 5859, 5861, 5863, 5865, 5867, 5869, 5871, 5873, 5875, 5877, 5879, 
5881, 5883, 5885, 5887, 5889, 5891, 5893, 5895, 5897, 5899, 5901, 5903, 5905, 5907, 5909, 5911, 5913, 5915, 5917, 
5919, 5921, 5923, 5925, 5927, 5929, 5931, 5933, 5935, 5937, 5939, 5941, 5943, 5945, 5947, 5949, 5951, 5953, 5955, 

35 5957, 5959, 5961, 5963, 5965, 5967, 5969, 5971, 5973, 5975, 5977, 5979, 5981, 5983, 5985, 5987, 5989, 5991, 5993, 
5995, 5997, 5999, 6001, 6003, 6005, 6007, 6009, 6011, 6013, 6015, 6017, 6019, 6021, 6023, 6025, 6027, 6029, 6031, 
6033, 6035, 6037, 6039, 6041, 6043, 6045, 6047, 6049, 6051, 6053, 6055, 6057, 6059, 6061, 6063, 6065, 6067, 6069, 
6071, 6073, 6075, 6077, 6079, 6081, 6083, 6085, 6087, 6089, 6091, 6093, 6095, 6097, 6099, 6101, 6103, 6105, 6107, 
6109, 6111, 6113, 6115, 6117, 6119, 6121, 6123, 6125, 6127, 6129, 6131, 6133, 6135, 6137, 6139, 6141, 6143, 6145, 

40 6147, 6149, 6151, 6153, 6155, 6157, 6159, 6161, 6163, 6165, 6167, 6169, 6171, 6173, 6175, 6177, 6179, 6181, 6183, 
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6185, 6187, 6189, 6191, 6193, 6195, 6197, 6199, 6201, 6203, 6205, 6207, 6209, 6211, 6213, 6215, 6217, 6219, 6221, 
6223, 6225, 6227, 6229, 6231, 6233, 6235, 6237, 6239, 6241, 6243, 6245, 6247, 6249, 6251, 6253, 6255, 6257, 6259, 
6261, 6263, 6265, 6267, 6269, 6271, 6273, 6275, 6277, 6279, 6281, 6283, 6285, 6287, 6289, 6291, 6293, 6295, 6297, 
6299, 6301, 6303, 6305, 6307, 6309, 6311, 6313, 6315, 6317, 6319, 6321, 6323, 6325, 6327, 6329, 6331, 6333, 6335, 
5 6337, 6339, 6341, 6343, 6345, 6347, 6349, 6351, 6353, 6355, 6357, 6359, 6361, 6363, 6365, 6367, 6369, 6371, 6373, 
6375, 6377, 6379, 6381, 6383, 6385, 6387, 6389, 6391, 6393, 6395, 6397, 6399, 6401, 6403, 6405, 6407, 6409, 6411, 
6413, 6415, 6417, 6419, 6421, 6423, 6425, 6427, 6429, 6431, 6433, 6435, 6437, 6439, 6441, 6443, 6445, 6447, 6449, 
6451, 6453, 6455, 6457, 6459, 6461, 6463, 6465, 6467, 6469, 6471, 6473, 6475, 6477, 6479, 6481, 6483, 6485, 6487, 
6489, 6491, 6493, 6495, 6497, 6499, 6501, 6503, 6505, 6507, 6509, 6511, 6513, 6515, 6517, 6519, 6521, 6523, 6525, 

10 6527, 6529, 6531, 6533, 6535, 6537, 6539, 6541, 6543, 6545, 6547, 6549, 6551, 6553, 6555, 6557, 6559, 6561, 6563, 
6565, 6567, 6569, 6571, 6573, 6575, 6577, 6579, 6581, 6583, 6585, 6587, 6589, 6591, 6593, 6595, 6597, 6599, 6601, 
6603, 6605, 6607, 6609, 6611, 6613, 6615, 6617, 6619, 6621, 6623, 6625, 6627, 6629, 6631, 6633, 6635, 6637, 6639, 
6641, 6643, 6645, 6647, 6649, 6651, 6653, 6655, 6657, 6659, 6661, 6663, 6665, 6667, 6669, 6671, 6673, 6675, 6677, 
6679, 6681, 6683, 6685, 6687, 6689, 6691, 6693, 6695, 6697, 6699, 6701, 6703, 6705, 6707, 6709, 6711, 6713, 6715, 

15 6717, 6719, 6721, 6723, 6725, 6727, 6729, 6731, 6733, 6735, 6737, 6739, 6741, 6743, 6745, 6747, 6749, 6751, 6753, 
6755, 6757, 6759, 6761, 6763, 6765, 6767, 6769, 6771, 6773, 6775, 6777, 6779, 6781, 6783, 6785, 6787, 6789, 6791, 
6793, 6795, 6797, 6799, 6801, 6803, 6805, 6807, 6809, 6811, 6813, 6815, 6817, 6819, 6821, 6823, 6825, 6827, 6829, 
6831, 6833, 6835, 6837, 6839, 6841, 6843, 6845, 6847, 6849, 6851, 6853, 6855, 6857, 6859, 6861, 6863, 6865, 6867, 
6869, 6871, 6873, 6875, 6877, 6879, 6881, 6883, 6885, 6887, 6889, 6891, 6893, 6895, 6897, 6899, 6901, 6903, 6905, 

20 6907, 6909, 6911, 6913, 6915, 6917, 6919, 6921, 6923, 6925, 6927, 6929, 6931, 6933, 6935, 6937, 6939, 6941, 6943, 
6945, 6947, 6949, 6951, 6953, 6955, 6957, 6959, 6961, 6963, 6965, 6967, 6969, 6971, 6973, 6975, 6977, 6979, 6981, 
6983, 6985, 6987, 6989, 6991, 6993, 6995, 6997, 6999, 7001, 7003, 7005, 7007, 7009, 7011, 7013, 7015, 7017, 7019, 
7021, 7023, 7025, 7027, 7029, 7031, 7033, 7035, 7037, 7039, 7041, 7043, 7045, 7047, 7049, 7051, 7053, 7055, 7057, 
7059, 7061, 7063, 7065, 7067, 7069, 7071, 7073, 7075, 7077, 7079, 7081, 7083, 7085, 7087, 7089, 7091, 7093, 7095, 

25 7097, 7099, 7101, 7103, 7105, 7107, 7109, 7111, 7113, 7115, 7117, 7119, 7121, 7123, 7125, 7127, 7129, 7131, 7133, 
7135, 7137, 7139, 7141, 7143, 7145, 7147, 7149, 7151, 7153, 7155, 7157, 7159, 7161, 7163, 7165, 7167, 7169, 7171, 
7173, 7175, 7177, 7179, 7181, 7183, 7185, 7187, 7189, 7191, 7193, 7195, 7197, 7199, 7201, 7203, 7205, 7207, 7209, 
7211, 7213, 7215, 7217, 7219, 7221, 7223, 7225, 7227, 7229, 7231, 7233, 7235, 7237, 7239, 7241, 7243, 7245, 7247, 
7249, 7251, 7253, 7255, 7257, 7259, 7261, 7263, 7265, 7267, 7269, 7271, 7273, 7275, 7277, 7279, 7281, 7283, 7285, 

30 7287, 7289, 7291, 7293, 7295, 7297, 7299, 7301, 7303, 7305, 7307, 7309, 7311, 7313, 7315, 7317, 7319, 7321, 7323, 
7325, 7327, 7329, 7331, 7333, 7335, 7337, 7339, 7341, 7343, 7345, 7347, 7349, 7351, 7353, 7355, 7357, 7359, 7361, 
7363, 7365, 7367, 7369, 7371, 7373, 7375, 7377, 7379, 7381, 7383, 7385, 7387, 7389, 7391, 7393, 7395, 7397, 7399, 
7401, 7403, 7405, 7407, 7409, 7411, 7413, 7415, 7417, 7419, 7421, 7423, 7425, 7427, 7429, 7431, 7433, 7435, 7437, 
7439, 7441, 7443, 7445, 7447, 7449, 7451, 7453, 7455, 7457, 7459, 7461, 7463, 7465, 7467, 7469, 7471, 7473, 7475, 

35 7477, 7479, 7481, 7483, 7485, 7487, 7489, 7491, 7493, 7495, 7497, 7499, 7501, 7503, 7505, 7507, 7509, 7511, 7513, 
7515, 7517, 7519, 7521, 7523, 7525, 7527, 7529, 7531, 7533, 7535, 7537, 7539, 7541, 7543, 7545, 7547, 7549, 7551, 
7553, 7555, 7557, 7559, 7561, 7563, 7565, 7567, 7569, 7571, 7573, 7575, 7577, 7579, 7581, 7583, 7585, 7587, 7589, 
7591, 7593, 7595, 7597, 7599, 7601, 7603, 7605, 7607, 7609, 7611, 7613, 7615, 7617, 7619, 7621, 7623, 7625, 7627, 
7629, 7631, 7633, 7635, 7637, 7639, 7641, 7643, 7645, 7647, 7649, 7651, 7653, 7655, 7657, 7659, 7661, 7663, 7665, 

40 7667, 7669, 7671, 7673, 7675, 7677, 7679, 7681, 7683, 7685, 7687, 7689, 7691, 7693, 7695, 7697, 7699, 7701, 7703, 
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7705, 7707, 7709, 771 1, 7713, 7715, 7717, 7719, 7721, 7723, 7725, 7727, 7729, 7731, 7733, 7735, 7737, 7739, 7741, 
7743, 7745, 7747, 7749, 7751, 7753, 7755, 7757, 7759, 7761, 7763, 7765, 7767, 7769, 7771, 7773, 7775, 7777, 7779, 
7781, 7783, 7785, 7787, 7789, 7791, 7793, 7795, 7797, 7799, 7801, 7803, 7805, 7807, 7809, 7811, 7813, 7815, 7817, 
7819, 7821, 7823, 7825, 7827, 7829, 7831, 7833, 7835, 7837, 7839, 7841, 7843, 7845, 7847, 7849, 7851, 7853, 7855, 
5 7857, 7859, 7861, 7863, 7865, 7867, 7869, 7871, 7873, 7875, 7877, 7879, 7881, 7883, 7885, 7887, 7889, 7891, 7893, 
7895, 7897, 7899, 7901, 7903, 7905, 7907, 7909, 7911, 7913, 7915, 7917, 7919, 7921, 7923, 7925, 7927, 7929, 7931, 
7933, 7935, 7937, 7939, 7941, 7943, 7945, 7947, 7949, 7951, 7953, 7955, 7957, 7959, 7961, 7963, 7965, 7967, 7969, 
7971, 7973, 7975, 7977, 7979, 7981, 7983, 7985, 7987, 7989, 7991, 7993, 7995, 7997, 7999, 8001, 8003, 8005, 8007, 
8009, 8011, 8013, 8015, 8017, 8019, 8021, 8023, 8025, 8027, 8029, 8031, 8033, 8035, 8037, 8039, 8041, 8043, 8045, 

10 8047, 8049, 8051, 8053, 8055, 8057, 8059, 8061, 8063, 8065, 8067, 8069, 8071, 8073, 8075, 8077, 8079, 8081, 8083, 
8085, 8087, 8089, 8091, 8093, 8095, 8097, 8099, 8101, 8103, 8105, 8107, 8109, 8111, 8113, 8115, 8117, 8119, 8121, 
8123, 8125, 8127, 8129, 8131, 8133, 8135, 8137, 8139, 8141, 8143, 8145, 8147, 8149, 8151, 8153, 8155, 8157, 8159, 
8161, 8163, 8165, 8167, 8169, 8171, 8173, 8175, 8177, 8179, 8181, 8183, 8185, 8187, 8189, 8191, 8193, 8195, 8197, 
8199, 8201, 8203, 8205, 8207, 8209, 8211, 8213, 8215, 8217, 8219, 8221, 8223, 8225, 8227, 8229, 8231, 8233, 8235, 

15 8237, 8239, 8241, 8243, 8245, 8247, 8249, 8251, 8253, 8255, 8257, 8259, 8261, 8263, 8265, 8267, 8269, 8271, 8273, 
8275, 8277, 8279, 8281, 8283, 8285, 8287, 8289, 8291, 8293, 8295, 8297, 8299, 8301, 8303, 8305, 8307, 8309, 8311, 
8313, 8315, 8317, 8319, 8321, 8323, 8325, 8327, 8329, 8331, 8333, 8335, 8337, 8339, 8341, 8343, 8345, 8347, 8349, 
8351, 8353, 8355, 8357, 8359, 8361, 8363, 8365, 8367, 8369, 8371, 8373, 8375, 8377, 8379, 8381, 8383, 8385, 8387, 
8389, 8391, 8393, 8395, 8397, 8399, 8401, 8403, 8405, 8407, 8409, 8411, 8413, 8415, 8417, 8419, 8421, 8423, 8425, 

20 8427, 8429, 8431, 8433, 8435, 8437, 8439, 8441, 8443, 8445, 8447, 8449, 8451, 8453, 8455, 8457, 8459, 8461, 8463, 
8465, 8467, 8469, 8471, 8473, 8475, 8477, 8479, 8481, 8483, 8485, 8487, 8489, 8491, 8493, 8495, 8497, 8499, 8501, 
8503, 8505, 8507, 8509, 8511, 8513, 8515, 8517, 8519, 8521, 8523, 8525, 8527, 8529, 8531, 8533, 8535, 8537, 8539, 
8541, 8543, 8545, 8547, 8549, 8551, 8553, 8555, 8557, 8559, 8561, 8563, 8565, 8567, 8569, 8571, 8573, 8575, 8577, 
8579, 8581, 8583, 8585, 8587, 8589, 8591, 8593, 8595, 8597, 8599, 8601, 8603, 8605, 8607, 8609, 8611, 8613, 8615, 

25 8617, 8619, 8621, 8623, 8625, 8627, 8629, 8631, 8633, 8635, 8637, 8639, 8641, 8643, 8645, 8647, 8649, 8651, 8653, 
8655, 8657, 8659, 8661, 8663, 8665, 8667, 8669, 8671, 8673, 8675, 8677, 8679, 8681, 8683, 8685, 8687, 8689, 8691, 
8693, 8695, 8697, 8699, 8701, 8703, 8705, 8707, 8709, 8711, 8713, 8715, 8717, 8719, 8721, 8723, 8725, 8727, 8729, 
8731, 8733, 8735, 8737, 8739, 8741, 8743, 8745, 8747, 8749, 8751, 8753, 8755, 8757, 8759, 8761, 8763, 8765, 8767, 
8769, 8771, 8773, 8775, 8777, 8779, 8781, 8783, 8785, 8787, 8789, 8791, 8793, 8795, 8797, 8799, 8801, 8803, 8805, 

30 8807, 8809, 8811, 8813, 8815, 8817, 8819, 8821, 8823, 8825, 8827, 8829, 8831, 8833, 8835, 8837, 8839, 8841, 8843, 
8845, 8847, 8849, 8851, 8853, 8855, 8857, 8859, 8861, 8863, 8865, 8867, 8869, 8871, 8873, 8875, 8877, 8879, 8881, 
8883, 8885, 8887, 8889, 8891, 8893, 8895, 8897, 8899, 8901, 8903, 8905, 8907, 8909, 8911, 8913, 8915, 8917, 8919, 
8921, 8923, 8925, 8927, 8929, 8931, 8933, 8935, 8937, 8939, 8941, 8943, 8945, 8947, 8949, 8951, 8953, 8955, 8957, 
8959, 8961, 8963, 8965, 8967, 8969, 8971, 8973, 8975, 8977, 8979, 8981, 8983, 8985, 8987, 8989, 8991, 8993, 8995, 

35 8997, 8999, 9001, 9003, 9005, 9007, 9009, 9011, 9013, 9015, 9017, 9019, 9021, 9023, 9025, 9027, 9029, 9031, 9033, 
9035, 9037, 9039, 9041, 9043, 9045, 9047, 9049, 9051, 9053, 9055, 9057, 9059, 9061, 9063, 9065, 9067, 9069, 9071, 
9073, 9075, 9077, 9079, 9081, 9083, 9085, 9087, 9089, 9091, 9093, 9095, 9097, 9099, 9101, 9103, 9105, 9107, 9109, 
9111, 9113, 9115, 9117, 9119, 9121, 9123, 9125, 9127, 9129, 9131, 9133, 9135, 9137, 9139, 9141, 9143, 9145, 9147, 
9149, 9151, 9153, 9155, 9157, 9159, 9161, 9163, 9165, 9167, 9169, 9171, 9173, 9175, 9177, 9179, 9181, 9183, 9185, 

40 9187, 9189, 9191, 9193, 9195, 9197, 9199, 9201, 9203, 9205, 9207, 9209, 9211, 9213, 9215, 9217, 9219, 9221, 9223, 
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9225, 9227, 9229, 9231, 9233, 9235, 9237, 9239, 9241, 9243, 9245, 9247, 9249, 9251, 9253, 9255, 9257, 9259, 9261, 
9263, 9265, 9267, 9269, 9271, 9273, 9275, 9277, 9279, 9281, 9283, 9285, 9287, 9289, 9291, 9293, 9295, 9297, 9299, 
9301, 9303, 9305, 9307, 9309, 9311, 9313, 9315, 9317, 9319, 9321, 9323, 9325, 9327, 9329, 9331, 9333, 9335, 9337, 
9339, 9341, 9343, 9345, 9347, 9349, 9351, 9353, 9355, 9357, 9359, 9361, 9363, 9365, 9367, 9369, 9371, 9373, 9375, 
5 9377, 9379, 9381, 9383, 9385, 9387, 9389, 9391, 9393, 9395, 9397, 9399, 9401, 9403, 9405, 9407, 9409, 9411, 9413, 
9415, 9417, 9419, 9421, 9423, 9425, 9427, 9429, 9431, 9433, 9435, 9437, 9439, 9441, 9443, 9445, 9447, 9449, 9451, 
9453, 9455, 9457, 9459, 9461, 9463, 9465, 9467, 9469, 9471, 9473, 9475, 9477, 9479, 9481, 9483, 9485, 9487, 9489, 
9491, 9493, 9495, 9497, 9499, 9501, 9503, 9505, 9507, 9509, 9511, 9513, 9515, 9517, 9519, 9521, 9523, 9525, 9527, 
9529, 9531, 9533, 9535, 9537, 9539, 9541, 9543, 9545, 9547, 9549, 9551, 9553, 9555, 9557, 9559, 9561, 9563, 9565, 

10 9567, 9569, 9571, 9573, 9575, 9577, 9579, 9581, 9583, 9585, 9587, 9589, 9591, 9593, 9595, 9597, 9599, 9601, 9603, 
9605, 9607, 9609, 9611, 9613, 9615, 9617, 9619, 9621, 9623, 9625, 9627, 9629, 9631, 9633, 9635, 9637, 9639, 9641, 
9643, 9645, 9647, 9649, 9651, 9653, 9655, 9657, 9659, 9661, 9663, 9665, 9667, 9669, 9671, 9673, 9675, 9677, 9679, 
9681, 9683, 9685, 9687, 9689, 9691, 9693, 9695, 9697, 9699, 9701, 9703, 9705, 9707, 9709, 9711, 9713, 9715, 9717, 
9719, 9721, 9723, 9725, 9727, 9729, 9731, 9733, 9735, 9737, 9739, 9741, 9743, 9745, 9747, 9749, 9751, 9753, 9755, 

15 9757, 9759, 9761, 9763, 9765, 9767, 9769, 9771, 9773, 9775, 9777, 9779, 9781, 9783, 9785, 9787, 9789, 9791, 9793, 
9795, 9797, 9799, 9801, 9803, 9805, 9807, 9809, 9811, 9813, 9815, 9817, 9819, 9821, 9823, 9825, 9827, 9829, 9831, 
9833, 9835, 9837, 9839, 9841, 9843, 9845, 9847, 9849, 9851, 9853, 9855, 9857, 9859, 9861, 9863, 9865, 9867, 9869, 
9871, 9873, 9875, 9877, 9879, 9881, 9883, 9885, 9887, 9889, 9891, 9893, 9895, 9897, 9899, 9901, 9903, 9905, 9907, 
9909, 9911, 9913, 9915, 9917, 9919, 9921, 9923, 9925, 9927, 9929, 9931, 9933, 9935, 9937, 9939, 9941, 9943, 9945, 

20 9947, 9949, 9951, 9953, 9955, 9957, 9959, 9961, 9963, 9965, 9967, 9969, 9971, 9973, 9975, 9977, 9979, 9981, 9983, 
9985, 9987, 9989, 9991, 9993, 9995, 9997, 9999, 10001, 10003, 10005, 10007, 10009, 10011, 10013, 10015, 10017, 
10019, 10021, 10023, 10025, 10027, 10029, 10031, 10033, 10035, 10037, 10039, 10041, 10043, 10045, 10047, 10049, 
10051, 10053, 10055, 10057, 10059, 10061, 10063, 10065, 10067, 10069, 10071, 10073, 10075, 10077, 10079, 10081, 
10083, 10085, 10087, 10089, 10091, 10093, 10095, 10097, 10099, 10101, 10103, 10105, 10107, 10109, 10111, 10113, 

25 10115, 10117, 10119, 10121, 10123, 10125, 10127, 10129, 10131, 10133, 10135, 10137, 10139, 10141, 10143, 10145, 
10147, 10149, 10151, 10153, 10155, 10157, 10159, 10161, 10163, 10165, 10167, 10169, 10171, 10173, 10175, 10177, 
10179, 10181, 10183, 10185, 10187, 10189, 10191, 10193, 10195, 10197, 10199, 10201, 10203, 10205, 10207, 10209, 
10211, 10213, 10215, 10217, 10219, 10221, 10223, 10225, 10227, 10229, 10231, 10233, 10235, 10237, 10239, 10241, 
10243, 10245, 10247, 10249, 10251, 10253, 10255, 10257, 10259, 10261, 10263, 10265, 10267, 10269, 10271, 10273, 

30 10275, 10277, 10279, 10281, 10283, 10285, 10287, 10289, 10291, 10293, 10295, 10297, 10299, 10301, 10303, 10305, 
10307, 10309, 10311, 10313, 10315, 10317, 10319, 10321, 10323, 10325, 10327, 10329, 10331, 10333, 10335, 10337, 
10339, 10341, 10343, 10345, 10347, 10349, 10351, 10353, 10355, 10357, 10359, 10361, 10363, 10365, 10367, 10369, 
10371, 10373, 10375, 10377, 10379, 10381, 10383, 10385, 10387, 10389, 10391, 10393, 10395, 10397, 10399, 10401, 
10403, 10405, 10407, 10409, 10411, 10413, 10415, 10417, 10419, 10421, 10423, 10425, 10427, 10429, 10431, 10433, 

35 10435, 10437, 10439, 10441, 10443, 10445, 10447, 10449, 10451, 10453, 10455, 10457, 10459, 10461, 10463, 10465, 
10467, 10469, 10471, 10473, 10475, 10477, 10479, 10481, 10483, 10485, 10487, 10489, 10491, 10493, 10495, 10497, 
10499, 10501, 10503, 10505, 10507, 10509, 10511, 10513, 10515, 10517, 10519, 10521, 10523, 10525, 10527, 10529, 
10531, 10533, 10535, 10537, 10539, 10541, 10543, 10545, 10547, 10549, 10551, 10553, 10555, 10557, 10559, 10561, 
10563, 10565, 10567, 10569, 10571, 10573, 10575, 10577, 10579, 10581, 10583, 10585, 10587, 10589, 10591, 10593, 

40 10595, 10597, 10599, 10601, 10603, 10605, 10607, 10609, 10611, 10613, 10615, 10617, 10619, 10621, 10623, 10625, 
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10627, 10629, 10631, 10633, 10635, 10637, 10639, 10641, 10643, 10645, 10647, 
10659, 10661, 10663, 10665, 10667, 10669, 10671, 10673, 10675, 10677, 10679, 
10691, 10693, 10695, 10697, 10699, 10701, 10703, 10705, 10707, 10709, 10711, 
10723, 10725, 10727, 10729, 10731, 10733, 10735, 10737, 10739, 10741, 10743, 
5 10755, 10757, 10759, 10761, 10763, 10765, 10767, 10769, 10771, 10773, 10775, 
10787, 10789, 10791, 10793, 10795, 10797, 10799, 10801, 10803, 10805, 10807, 
10819, 10821, 10823, 10825, 10827, 10829, 10831, 10833, 10835, 10837, 10839, 
10851, 10853, 10855, 10857, 10859, 10861, 10863, 10865, 10867, 10869, 10871, 
10883, 10885, 10887, 10889, 10891, 10893, 10895, 10897, 10899, 10901, 10903, 

10 10915, 10917, 10919, 10921, 10923, 10925, 10927, 10929, 10931, 10933, 10935, 
10947, 10949, 10951, 10953, 10955, 10957, 10959, 10961, 10963, 10965, 10967, 
10973, 10974, 10975, 10976, 10977, 10978, 10979, 10980, 10981, 10982, 10983, 
10989, 10990, 10991, 10992, 10993, 10994, 10995, 10996, 10997, 10998, 10999, 
11005, 11006, 11007, 11008, 11009, 11010, 11011, 11012, 11013, 11014, 11015, 

15 11021, 11022, 11023, 11024, 11025, 11026, 11027, 11028, 11029, 11030, 11031, 
11037, 11038, 11039, 11040, 11041, 11042, 11043, 11044, 11045, 11046, 11047, 
11053, 11054, 11055, 11056, 11057, 11058, 11059, 11060, 11061, 11062, 11063, 
11069, 11070, 11071, 11072, 11073, 11074, 11075, 11076, 11077, 11078, 11079, 
11085, 11086, 11087, 11088, 11089, 11090, 11091, 11092, 11093, 11094, 11095, 

20 11101, 11102, 11103, 11104, 11105, 11106, 11107, 11108, 11109, 11110, 11111, 
11117, 11118, 11119, 11120, 11121, 11122, 11123, 11124, 11125, 11126, 11127, 
11133, 11134, 11135, 11136, 11137, 11138, 11139, 11140, 11141, 11142, 11143, 
11149, 11150, 11151, 11152, 11153, 11154, 11155, 11156, 11157, 11158, 11159, 
11165, 11166, 11167, 11168, 11169, 11170, 11171, 11172, 11173, 11174, 11175, 

25 11181, 11182, 11183, 11184, 11185, 11186, 11187, 11188, 11189, 11190, 11191, 
11197, 11198, 11199, 11200, 11201, 11202, 11203, 11204, 11205, 11206, 11207, 
11213, 11214, 11215, 11216, 11217, 11218, 11219, 11220, 11221, 11222, 11223, 
11229, 11230, 11231, 11232, 11233, 11234, 11235, 11236, 11237, 11238, 11239, 
11245, 11246, 11247, 11248, 11249, 11250, 11251, 11252, 11253, 11254, 11255, 

30 11261, 11262, 11263, 11264, 11265, 11266, 11267, 11268, 11269, 11270, 11271, 
11277, 11278, 11279, 11280, 11281, 11282, 11283, 11284, 11285, 11286, 11287, 
11293, 11294, 11295, 11296, 11297, 11298, 11299, 11300, 11301, 11302, 11303, 
11309, 11310, 11311, 11312, 11313, 11314, 11315, 11316, 11317, 11318, 11319, 
11325, 11326, 11327, 11328, 11329, 11330, 11331, 11332, 11333, 11334, 11335, 

35 11341, 11342, 11343, 11344, 11345, 11346, 11347, 11348, 11349, 11350, 11351, 
11357, 11358, 11359, 11360, 11361, 11362, 11363, 11364, 11365, 11366, 11367, 
11373, 11374, 11375, 11376, 11377, 11378, 11379, 11380, 11381, 11382, 11383, 
11389, 11390, 11391, 11392, 11393, 11394, 11395, 11396, 11397, 11398, 11399, 
11405, 11406, 11407, 11408, 11409, 11410, 11411, 11412, 11413, 11414, 11415, 

40 11421, 11422, 11423, 11424, 11425, 11426, 11427, 11428, 11429, 11430, 11431, 



10649, 10651, 10653, 10655, 10657, 
10681, 10683, 10685, 10687, 10689, 
10713, 10715, 10717, 10719, 10721, 
10745, 10747, 10749, 10751, 10753, 
10777, 10779, 10781, 10783, 10785, 
10809, 10811, 10813, 10815, 10817, 
10841, 10843, 10845, 10847, 10849, 
10873, 10875, 10877, 10879, 10881, 
10905, 10907, 10909, 10911, 10913, 
10937, 10939, 10941, 10943, 10945, 
10968, 10969, 10970, 10971, 10972, 
10984, 10985, 10986, 10987, 10988, 
11000, 11001, 11002, 11003, 11004, 
11016, 11017, 11018, 11019, 11020, 
11032, 11033, 11034, 11035, 11036, 
11048, 11049, 11050, 11051, 11052, 
11064, 11065, 11066, 11067, 11068, 
11080, 11081, 11082, 11083, 11084, 
11096, 11097, 11098, 11099, 11100, 
11112,11113,11114,11115,11116, 
11128, 11129, 11130, 11131, 11132, 
11144, 11145, 11146, 11147, 11148, 
11160, 11161, 11162, 11163, 11164, 
11176, 11177, 11178, 11179, 11180, 
11192,11193,11194,11195,11196, 
11208, 11209, 11210, 11211, 11212, 
11224, 11225, 11226, 11227, 11228, 
11240, 11241, 11242, 11243, 11244, 
11256, 11257, 11258, 11259, 11260, 
11272, 11273, 11274, 11275, 11276, 
11288, 11289, 11290, 11291, 11292, 
11304, 11305, 11306, 11307, 11308, 
11320, 11321, 11322, 11323, 11324, 
11336, 11337, 11338, 11339, 11340, 
11352, 11353, 11354, 11355, 11356, 
11368, 11369, 11370, 11371, 11372, 
11384, 11385, 11386, 11387, 11388, 
11400, 11401, 11402, 11403, 11404, 
11416, 11417, 11418, 11419, 11420, 
11432, 11433, 11434, 11435, 11436, 
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11438, 11439, 
11454, 11455, 
11470, 11471, 
11486, 11487, 
11502, 11503, 
11518, 11519, 
11534, 11535, 
11550, 11551, 
11566, 11567, 
11582, 11583, 
11598, 11599, 
11614, 11615, 
11630, 11631, 
11646,11647, 
11662, 11663, 
11678, 11679, 
11694, 11695, 
11710, 11711, 
11726, 11727, 
11742, 11743, 
11758, 11759, 
11774, 11775, 
11790, 11791, 
11806, 11807, 
11822, 11823, 
11838, 11839, 
11854, 11855, 
11870, 11871, 
11886, 11887, 
11902, 11903, 
11918, 11919, 



11440, 11441, 
11456, 11457, 
11472, 11473, 
11489, 



11504, 
11520, 
11536, 
11552, 
11568, 
11584, 
11600, 
11616, 



11505, 
11521, 
11537, 
11553, 
11569, 
11585, 
11601, 
11617, 



11632, 11633, 
11648, 11649, 
11664, 11665, 
11680,11681, 
11696, 11697, 
11712, 11713, 



11728, 
11744, 
11760, 
11776, 
11792, 
11808, 
11824, 
11840, 



11934, 
11950, 
11966, 
11982, 



11935, 
11951, 
11967, 
11983, 



11998, 11999, 
12014, 12015, 



11729, 
11745, 
11761, 
11777, 
11793, 
11809, 
11825, 
11841, 
11856, 11857, 
11872, 11873, 
11888, 11889, 
11904, 11905, 
11920, 11921, 
11936, 11937, 
11952, 11953, 
11968, 11969, 
11984, 11985, 
12000, 12001, 
12016, 12017, 



11442, 
11458, 
11474, 
11490, 
11506, 
11522, 
11538, 
11554, 
11570, 
11586, 
11602, 
11618, 
11634, 
11650, 
11666, 
11682, 
11698, 
11714, 
11730, 
11746, 
11762, 
11778, 
11794, 
11810, 
11826, 
11842, 
11858, 
11874, 
11890, 
11906, 
11922, 
11938, 
11954, 
11970, 
11986, 
12002, 



11459, 
11475, 
11491, 
11507, 
11523, 
11539, 
11555, 
11571, 
11587, 
11603, 
11619, 
11635, 
11651, 
11667, 
11683, 
11699, 
11715, 
11731, 
11747, 
11763, 
11779, 
11795, 
11811, 
11827, 
11843, 
11859, 
11875, 
11891, 
11907, 
11923, 
11939, 
11955, 
11971, 
11987, 
12003, 



11525, 11526, 11527, 11528, 
11541, 11542, 11543, 11544, 
11557, 11558, 11559, 11560, 
11573, 11574, 11575, 11576, 
11589, 11590, 11591, 11592, 
11605, 11606, 11607, 11608, 
11621, 11622, 11623, 11624, 
11637, 11638, 11639, 11640, 
11652, 11653, 11654, 11655, 11656, 



11668, 
11684, 
11700, 



11732, 
11748, 
11764, 
11780, 
11796, 
11812, 
*, 11828, 
., 11844, 
11860, 
I, 11876, 
, 11892, 
', 11908, 
11924, 



11449, 11450, 11451, 11452, 
11465, 11466, 11467, 11468, 
11481,11482,11483,11484, 
11497,11498,11499,11500, 
11509, 11510, 11511, 11512, 11513, 11514, 11515, 11516, 



11445, 11446, 11447, 11448, 
11460, 11461, 11462, 11463, 11464, 
11476, 11477, 11478, 11479, 11480, 
11492, 11493, 11494, 11495, 11496, 
11508, 
11524, 
11540, 
11556, 
11572, 
11588, 
11604, 
11620, 
11636, 



11529, 11530, 11531, 11532, 
11545, 11546, 11547, 11548, 
11561, 11562, 11563, 11564, 
11577, 11578, 11579, 11580, 
11593,11594, 11595, 11596, 
11609,11610, 11611, 11612, 
11625, 11626, 11627, 11628, 
11641, 11642, 11643, 11644, 
11657,11658,11659,11660, 
11669, 11670, 11671, 11672, 11673, 11674, 11675, 11676, 



11685, 11686, 11687, 11688, 
11701, 11702, 11703, 11704, 



11716,11717,11718,11719,11720, 



11733, 11734, 11735, 11736, 
11749, 11750, 11751, 11752, 
11765, 11766, 11767, 11768, 
11781, 11782, 11783, 11784, 
11797, 11798, 11799, 11800, 
11813, 11814, 11815, 11816, 
11829, 11830, 11831, 11832, 
11845, 11846, 11847, 11848, 
11861, 11862, 11863, 11864, 
11877, 11878, 11879, 11880, 
11893, 11894, 11895, 11896, 
11909, 11910, 



11925, 11926, 
11940, 11941, 11942, 
11956, 11957, 11958, 
11972, 11973, 11974, 
11988, 11989, 11990, 
12004, 12005, 12006, 



11911, 11912, 
11927, 11928, 
11943, 11944, 
11959, 11960, 
11975, 11976, 
11991, 11992, 
12007, 12008, 



11689, 11690, 11691, 11692, 
11705,11706,11707,11708, 
11721, 11722, 11723, 11724, 
11737,11738, 11739,11740, 
11753, 11754, 11755, 11756, 



11769, 11770, 
11785, 11786, 
11801,11802, 
11817, 11818, 
11833, 11834, 
11849, 11850, 
11865, 11866, 
11881, 11882, 
11897, 11898, 
11913,11914, 
11929, 11930, 
11945, 11946, 
11961, 11962, 
11977, 11978, 
11993, 11994, 
12009, 12010, 



11771, 11772, 
11787, 11788, 
11803, 11804, 
11819, 11820, 
11835, 11836, 
11851, 11852, 
11867, 11868, 
11883, 11884, 
11899, 11900, 
11915, 11916, 
11931, 11932, 
11947, 11948, 
11963, 11964, 
11979, 11980, 
11995, 11996, 
12011, 12012, 



10. A nucleic acid molecule 
claims 6 to 9. 



12018, 12019, 12020, 12021, 12022, 12023 and 12024. 

a nucleic acid molecule according to any one of 




•■acid according to any 
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25. A process for determining whether a compound binds to a protein according to claim 1, claim 2 or claim 3, comprising the 
step of contacting a test compound with a protein according to claim 1, claim 2 or claim 3 and detemrining whether the test 
compound binds to said protein. 

26. A compound identified by the process of claim 25. 

27 . A composition comprising a protein according to claim 1, claim 2 or claim 3 and one or more of the following antigens: 

- a protein antigen from Helicobacter pylori; 

- a protein antigen from N. meningitidis serogroup B; 

- an outer-membrane vesicle (OMV) preparation from N. meningitidis serogroup B; 

- a saccharide antigen fromN.meningitidis serogroup A, C, W135 and/or Y; 
-a saccharide antigen from Streptococcus pneumoniae; 

- an antigen from hepatitis A virus; 

- an antigen from hepatitis B virus; 

- an antigen from hepatitis C virus; 

- an antigen from Bordetella pertussis; 

- a diphtheria antigen; 
— a tetanus antigen; 

- a saccharide antigen from Haemophilus influenzae B. 

- an antigen from N.gonorrhoeae; 

-an antigen from Chlamydia pneumoniae; 
-an antigen from Chlamydia trachomatis; 

- an antigen from Porphyromonas gingivalis; 
-polio antigen(s); 

- rabies antigen(s); 

- measles, mumps and/or rubella antigens; 

- influenza antigen(s); 

-an antigen from Moraxella catarrhal®; and/or 

- an antigen from Staphylococcus aureus. 

28. A con^osition comprising two or more proteins, wherein each protein is a protein according to claim 1, claim 2 or claim 3. 
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FIGURE i FIGURE 2 




FIGURE 5 



FIGURE 6 
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FIGURE 7 FIGURE 8 




FIGURE 11 



* mm •* 



FIGURE 12 
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FIGURE 13 



FIGURE 14 



FIGURE 15 



FIGURE 16 
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FIGURE 17 



FIGURE 18 
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FIGURE 19 FIGURE 20 




FIGURE 23 



FIGURE 24 
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FIGURE 31 




FIGURE 33 




FIGURE 35 



FIGURE 32 
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FIGURE 34 




FIGURE 36 
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FIGURE 37 




FIGURE 41 
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FIGURE 38 



FIGURE 40 




FIGURE 42 
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FIGURE 43 FIGURE 44 




FIGURE 45 FIGURE 46 




FIGURE 47 



FIGURE 48 
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FIGURE 53 



FIGURE 54 
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FIGURE 55 





10/95 

FIGURE 56 




FIGURE 58 



FIGURE 59 



FIGURE 60 
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FIGURE 61 FIGURE 62 





FIGURE 65 



FIGURE 66 
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FIGURE 67 



FIGURE 68 
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FIGURE 69 



FIGURE 70 
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FIGURE 83 FIGURE 84 



FIGURE 85 
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FIGURE 86A 
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FIGURE 86B 
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FIGURE 87 



FIGURE 87 A FIGURE 87B 
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FIGURE 88 



FIGURE 88A 
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FIGURE 88B 
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FIGURE 89 



FIGURE 89A 
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FIGURE 89B 
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FIGURE 90 



FIGURE 90A 
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FIGURE 90C 
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FIGURE 91 



FIGURE 91 A 
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FIGURE 91C 
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FIGURE 91 B 
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FIGURE 92 
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FIGURE 93 



FIGURE 93A 
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FIGURE 93B 
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FIGURE 94 



FIGURE 94A FIGURE 94B 
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FIGURE 95 



FIGURE 95A 
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FIGURE 95B 
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FIGURE 96 
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FIGURE 97 
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FIGURE 98 
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FIGURE 98B 
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FIGURE 99 
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FIGURE 99C 
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FIGURE 100 
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FIGURE 101 
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FIGURE 102 



FIGURE 102A 
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FIGURE 103 



FIGURE 103A 
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FIGURE 103C 
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FIGURE 104 
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FIGURE 105A 
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FIGURE 105 
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FIGURE 105C 
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FIGURE 106A 
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SEQUENCE LISTING 

SEQ ID 1 

ATGAAAGTGARAAATAAGATTTTAACGATGGTAGCACTTACTGTCTTAACATGTGCTACTTATTCATCAATCGGTTATGCTGATACAAGTGATAAG 
AATACTGACACGAGTGTCGTGACTACGACCTTATCTGAGGAGAAAAGATCAGATGAACTAGACCAGTCTAGTACTGGTTCTTCTTCTGAAAATGAA 
TCGAGTTCATCAAGTGAACCAGAAACAAATCCGTCAACTAATCCACCTACAACAGAACCATCGCAACCCTCACCTAGTGAAGAGAACAAGCCTGAT 
GGTAGAACGAAGACAGAAATTGGCAATAATAAGGATATTTCTAGTGGAACAAAAGTATTAATTTCAGAAGATAGTATTAAGAATTTTAGTAAAGCA 
rCTTCAAAAGCAAATGATGGGAAAAAAGGCCACAGTAAGCCTAAAAAGGAACTTCCT 
•ACGGGAGGGATTATTCTGTTATCATTAAGTTTTTACAATAAGAAAATGAAACTTTAT 

SEQ ID 2 

MKVKNKILTMVALTVLTCATYSSIGYADTSDKNTDTSWITTLSEEKRSDEjDQSSTGSSSENESSSSSEPETNPSTNPPTTEPSQPSPSEENKPD 
GRTKTEIGNNKDISSGTKVLISEDSIKNFSKASSDQEEVDRDESSSSKANDGKKGHSKPKKELPKTGDSHSDTVIASTGGIILLSLSFYNKKMKLY 

SEQ ID 3 

ATGTCAATAACCTCGGTTAAAAAATCAAAACCATTTAAATTAGGAGTGGCAGGTCTTTTAGTGGGTGCTTCATTAGCTTTACCACTTTCAGTAAGC 
GCAGCATCTTATACCGTGAAATCAGGTGATACCTTATCAGCTATTGCTAAAAATCATAAAACTACGGTACAAGAGTTAGTGTCTCTCAATAGTATC 
AGTAACGCTGATGTCATCAGTATAGGTGATGTTTTAAAATTGGATAATTCTACAGCTAGTCAAGCAGAAGCAAAATCTCAACCAACAATTGAAAAT 
TCAATGAATTCTTCATCAAATTTGAGTTCAAGTGATTCAGCCGCAAAAGAAGAAATAGCTCGTCGTGAATCAAATGGTAGTTATACTGCACAGAAT 
GGACAATATTATGGAAGATATCAACTGTCTCAATCTTACCTAAATGGCGACTTATCTCCTGAAAATCAAGAAAAAGTAGCGGACAATTATGTGGTT 
TCTCGTTACGGATCTTGGTCGGCAGCGCTATCATTTTGGAATAGTAACGGCTGGTAT 

SEQ ID 4 

MSITSVKKSKPFKLGVAGLLVGASLALPLSVSAASYTVKSGDTLSAIAKNHKTTVQELVSLNSISNADVISIGDVLKLDNSTASQAEAKSQPTIEN 
SMNSSSNLSSSDSAAKEEIARRESNGSYTAQNGQYYGRYQLSQSYLMGDLSPENQEKVADNYWSRYGSWSAA1.SFWNSNGWY 

SEQ ID 5 

ATGAATAAGAAAAAAATACTTACCGGACTTTCTTTTTTTCTGGTAAGTCTTCTTTTATCTTTTGGGATTTTTTCCTTGATCATTCCAAAATCAAAT 
CCTAAATTAACAAAAAAAGACTTCCTAACAAAGAAAGTTATCCCACTTAACTATGTTGCTCTTGGAGATTCTCTGACCGAAGGTGTGGGCGATACA 

rTCTGTTAATTATGGTGTGTCTGGGAAT 

GATGTCTTGGCTGTTATTCGTAAAGAGCTCAGTCATTTATCACTAAATTCCTTTGAGAAACCAGCAGAAGCATATAAGGAACGTTTGAAAGAAATC 
CTTGCAAAAGCAAGACAAGATAATCCTAAATTGCCTATTTATGTTTTAGGCATTTATAATCCTTTTTACCTAAACTTTCCACAATTAACTAAAATG 
CAAACCGTTATTGATAATTGGAATAAAGCTACAAAAGAAGTAGTTGATGCTTCAGAAAATGTTTATTTTGTCCCAATTAATGACCGCCTTTATAAG 
GGAATAAATGGTAAAGAGGGTATTACAGAGTCATCAAATAGTCAGGCAAGTATCACTAATGATGCTCTCTTTACTGGAGACCATTTTCATCCCAAT 

SEQ ID 6 

MNKKKILTGLSFFLVSLLLSFGIFSLIIPKSNPKLTKKDFLTKKVIPLNYVALGDSLTEGVGDTTSQGGFVPLLSESLHNRYSYQVTSVNYGVSGtJ 
TSQQILKRMTTDPOIEKDLEKADLLTLTVGGNDVLAVIRKELSHLSLNSFEKPAEAYKERLKEILAKARQDNPKLPIYVLGIYNPFYLNFPQLTKM 
QTVIDNWNKATKEWDASENVYFVPINDRLYKGINGKEGITESSNSQASITNDALFTGDHFHPNNIGYQIMSNAVMEKINETRKNWP 

SEQ ID 7 

TTGATTATGGAGACGGGTAGTGTAAGTAAGAAAGTTCAACAACTTCCTTTAAGTCCTAGATTATCTAAAAATAAGCATATGAGGGATATGCTACTT 
ACTATGCAAAAAGATTCAGCGTATTACGAAACAAGTGACAGTCTAGTCCTTCGAATTAATCTCACTGCAGATACTAAACTTAATTTTAATGCTGTT 
AAAGGAGCGAGTGCTCTTACTGAAAATATGATGATGAGACAGTTTGCAGTTGCTGGACCACAAGATGATCCTGTTAGTGAACATAAATACCCATCA 
GTATTTCTCTTAACTCCTGCCTTATTGGAAACTGCTAGTGAGGCAACTCTAAATGGTAAGGAAATCACAGCATCTGGTATTATCGGTCACATCAAG 
GATGGTGATAAAAGCAAGCATGTTGAAGTCAAAATGGTGAATGAAAATGGAGACATGCTAGGAACCCCTGTTATTATTCAAGGTAAAGACTTGACT 
AATCGAACAAAACCATTAATGAGTGGACGTAGAGTACTTTATGCCGGTAAACAATATGAGTTCCGGGCTAAATTACCACTTAGTCGTTTTAACACT 
TGGATTAGGGTTGAAGTGGTAACAGAAGCAGGAGAGAAAGCAAGTATTGTTCGTCGCATGTTCTTTGACCAATCAGTTCCAGAGCTTAACACAGCA 
GTTGCTAAACGTGATTTGACTTCTGATACTGCTCTTATCCACATCGTTGCCAAAGATGACTCTCTAAAACTAAAATTATATCAAGATGATTCATTA 
CTTGAATCTGTTGATAAAACCGGTCTTTATAGTTTTAGAAATGGTGTAGAAATCACTAAAGATATGACAGTACCACTAGAATTTGGAGATAATATT 
ATTAAGTTATCTGCTGTTGACTTATCAAATTATCGTCGTAATGAGACCCTTCATATCTATAGAAACCGTTTTGATGTTAAAGCAAGCCAAATGACA 
GCTGACAAAGGAGCTAAAGTAACTGTGGATATGTTGATGAAGCACTTAGTTGTTCCAGAAATGGCAGGAGCTTATACATTAACAATCGACGAAGCT 
CCAAACACAAATGAATCAGGAATGTTAACAAACGCTAAAGTATCGATTCATTATGTAAATGGTGGTGTTGATAAAGTTGATGTTCCGATTAAAGTA 
GTTGACTTAGAAGCTATTCGTAAAGCTGAAGAAGCACGTAAAGCTGAAGAAGCACGTAAAGCTGAAGAAGCACGTAAAGCTGAAGAGGGACATAAA 
ACCCAAGAAGCACCTATAGTTGAAGAAGGCTACAAGGTTAATAACGTTCATCAAACTGATACTACAGTTAAAGCGTCTGATTTACCAAAGACTAAG 
ACAGTTTCCGCAGTTCATATGGCTAGAACAGACAATAAACAGATAACTTCACATCAGACACATGTTGAAAAACAAATTAAAAATACATTGCCATCC 
ACTGGTGACAGCAAACGTGGTTATTATATCACTGGAATGGCTATCGTTATGCTGAGTGTATTATTTAGTTTAGCTAAAAAGTTTAAAAGCAAATAT 

SEQ ID 8 

LIMETGSVSKKVQQLPLSPRLSKNKHMRDMLLTMQKDSAYYETSDSLVuRINLTADTKLNFNAVKGASALTENMMMRQFAVAGPQDDPVSEHKYPS 
VFLLTPALLETASEATLNGKEITASGIIGHIKDGDKSKHVEVKMVNENGDMLGTPVIIQGKDLTNRTKPLMSGRRVLYAGKQYEFRAKLPLSRFNT 
WIRVEWTEAGEKASIVRRMFFDQSVPELNTAVAKRDLTSDTALIHIVAKDDSLKLKLYQDDSLLESVDKTGLYSFRNGVEITKDMTVPLEFGDHI 
IKLSAVDLSHYRRNETLHIYRNRFDVKASQMTADKGAKVTVDMLMKHijWPEMAGAYTLTIDEAPNTNESGMLTNAKVSIHY'TOGGVDKVDVPIKV 
VDLEAIRKAEEARKAEEARKAEEARKAEEGHKTQEAPIVEEGYKVNNVHQTDTTVKASDLPKTKTVSAVHMARTDNKQITSHQTHVEKQIKNTLPS 
TGDSKRGYYI TGMAIVMLS VLFSLAKKFKS KY * 

SEQ ID 9 

ATGTTAACAAAATCATCAATAAATAATGATAAAAAGAAACTCTCATTCCCATTGATTTTGCTAAAACAGGATCAAAAGAAGTCAATAATAATTCTT 

SEQ ID 10 

MLTKSSINNDKKKLSFPLILLKQDQKKS I I IL 

SEQ ID 1 1 

ATGTTTACGAAATTTTTTGAAGGCTTATTGACTTATCATTTTTTGCAAAATGCTTTTATAACTGCAATTGTGATTGGTATTGTAGCGGGTGCAGTA 
GGCTGTTTTATTATCTTGCGCTCAATGTCTTTGATGGGTGATGCTATTTCTCACGCTGTTCTACCAGGTGTTGCTATATCTTTTATTTTAGGGATT 



TTGGCAGTACAAGATAGTGATAAATATATGACTATTATTGTGGGATTAATTGTACTGACTCTGATTACTATCTTCTTTAAAGAATTATTATTGACT 
TCTTTTGATCCTGTTTTAGCAAAATCAATGGGAATGAGAGTTTCTTTTTATCATTATTTATTGATGATTTTGTTAACATTAGTTGCAGTAACAGCT 
ATGCAGAGTGTGGGAACAATATTGATCGTAGCACTTTTAATTI 1 C.-C-'>.3C'..C-C.-JiCAGCATATCTTTATGTTAAAAGTCTCAGAACAATGTTGTTT 
TTATCATCTGCATTAGGAGCAGTAGCATCTGTTCTGGGGTTATATATCGGTTATACATTTAATATTGCCGCAGGATCAAGTATTGTTTTAACATCT 
ACTTTTATGTTTTTACTTGCTTTCCTATTTTCTCCTAAACAAAGTTTGTTTAAAAAGAAACAA 

SEQ ID 12 



WO 02/34771 



PCT/GB01/04789 



-2- 



MFTKFFEGLLTYHFLQNAFITAIVIGIVAGAVGCFIILRSMSLMGDAISHAVLPGVAISFILGINFFIGAIVFGLLSSIIITYIKENSVIKGDTAI 
GITFSSFLALGIILIGLANSTTDLFHILFGNILAVQDSDKYMTIIVGLIVLTLITIFFKELLLTSFDPVLAKSMGMRVSFYHYIiLMILLTLVAVTA 
MQSVGTILIVALLITPAATAYLYVKSLRTMLFLC [ LYIGY1 i:\AGSSIVLTSTFMFLLAFLFSOKQSLFKKKQ 

SEQ ID 13 

ATGTCTATGAAATTTTTTGAGGGCTTGATGTCATACCACTTTTTACAAAATGCACTGATAACGGCTGTAGTCATTGGTATCGTCTCAGGTGCTGTA 
GGGTGBTTTATTATCCTTAGGTCAATGTCTCTTATGGGTGATGCCATCTCACACGCTGTTTTACCAGGGGTTGCTTTGTCATTTATTTTAGGAGTC 
AATTTTTrTATTGGAGCGATrATTTTTGGGTTATTAGCTTCTGTTATTATTACTTATATCAAGGAAAACTCTGTCATTAAAGGAGATACGGCTATT 
GGTATCACCTTTAGCTCTTTTTTGGCACTGGGAGTCATCTTGATAGGGGTAGCCAATAGTTCGACGGACTTATTTCATATTTTGTTTGGGAATATT 
TTAGCTGTGCAAGATAGCGATAAGTGGATTACTATTGGTGTTTCGATTTTTGTTTTAGTGGTTATTAGTCTCTTTTTCAAAGAACTATTATTAACA 
TCATTTGATCCTATCTTAGCCAAATCAATGGGTGTGAAGGTCAATGCGTATCATTATTTGTTGATGGTCCTATTAACTTTAGTGGCTGTTACGGCG 
ATGCAAAGCGTGGGTACTATCTTGATTGTTGCCTTATTGATTACGCCAGCAGCGACAGCTTATTTATATGCTAATAGCTTAAAAGTAATGTTAGTG 
ATGTCATCTTTACTAGGCGCTTTAGCATCGGTTTTAGGGCTTTATTTGGGCTATACCTTTAATGTTGCCGCAGGGTCAAGTATCGTACTGACTTCT 
GCGATGATGTTTTTGATCAGTTTCTTTGTTTCACCCAAGCAAGGCTACCTTAAAAGATGGATGCAAAAAAAAGAAAAAACACCT 

SEQ ID 14 

MSMKFFEGLMSYHFLQNALITAWIGIVSGAVGCFIILRSMSIiMGDAISHAVLPGVALSFILGVNFFIGAIIFGLLASVIITYIKENSVIKGDTAI 
GITFSSFLALGVILIGVANSSTDLFHILFGNILAVQDSDKWITIGVSIFVLWISLFFKELLLTSFDPILAKSMGVKVNAYHYLLMVLLTLVAVTA 
MQSVGTILIVALLITPAATAYLYANSLKVMLVMSSLLGALASVLGLYLGYTFNVAAGSSIVLTSAMMFLISFFVSPKQGYLKRWMQKKEKTP 

SEQ ID 15 

GTGACCCTAATGGAGACGGGACCGGTGGAAAATCTATATGGAATAGCAAAGATAAAAAGAAAGATTCTGGAAATGGTTTTGTTAATGAAATATCCC 
CTTACCTCTACAATATCAGGGGAAGTT 

SEQ ID 16 

MTLMETGPVENLYGIAKIKRKILEMVLLMKYPLTSTISGEV 

SEQ ID 17 

ATGAAAAAAATTATTTATCTTGGTTTAGCCTGTGTCAGTATATTAACTTTAAGTGGTTGCGAGTCAATTGAGCGTTCTCTAAAAGGAGACCGTTAT 
GTTGACCAAAAACTAGCTGAAAACTCTTCAAAGGAAGCTACTGAACAACTAAACAAAAAAACTAAGCAAGCCTTAAAAGCTGATAAAAAAGCTTTT 
CCTCAATTGGACAAGGCTGTTGCCAAAAACGAGGCACAAGTGCTTATAAAAACCTCTAAAGGTGATATAAATATCAAGTTATTTCCAAAATATGCT 
CCTTTAGCTGTTGAAAATTTTCTAACACATGCAAAAGAAGGATACTATAATGGGTTAAGTTTCCACAGAGTTATCAAAGATTTTATGATACAATCT 
GGTGACCCTAATGGAGACGGGACCGGTGGAAAATCTATATGGAATAGCAAAGATAAAAAGAAAGATTCTGGAAATGGTTTTGTTAATGAAATATCC 
CCTTACCTCTACAATATCAGGGGAAGTTTAGCAATGGCAAATGCTGGAGCTGATACTAATGGCAGCCAATTCTTTATCAATCAAAGCCAGCAAGAT 
CATTCCAAACAACTGTCAGATAAAAAAGTTCCTAAGGTGATTATTAAAGCCTATTCAGAGGGAGGAAATCCAAGTTTAGATGGTGGTTATACCGTC 
TTTGGACAAGTAATCTCTGGCATGGAAACTGTGGATAAAATTGCTTCGGTAGAAGTTACAAAATCAGATCAACCAAAAGAAAAAATTACTATTACA 
AGTATCAAAGTTATTAAAGACTACAAATTTAAA 

SEQ ID 18 

MKKIIYLGLACVSILTLSGCESIERSLKGDRYVDQKLAENSSKEATEQLNKKTKQALKADKKAFPQLDKAVAKNEAQVLIKTSKGDINIKLFPKYA 
PLAVEKFLTHAKEGYYNGLSFHRVIKDFMIQSGDPNGDGTGGKSIWNEKDKKKDSGNGFVNEISPYLYNIRGSLAMANAGADTNGSQFFINQSQQD 
HSKQLSDKKVPKVIIKAYSEGGNPSLDGGYTVFGQVISGMETVDXIASVEVTKSDQPKEKITITSIKVIKDYKFK 

SEQ ID 19 

ATGAAAAAATTATTATCTCTCAGTTTAGTAGCCATTAGTTTACTTAATTTGAGTGCTTGTGAATCTGTTGACCGCGCTATAAAAGGCGATAAATAC 
ATTGATGAAAAAACTGCCAAAGAAGAAAGCGAAGCAGCTTCTAAAGCCTATGAAGAAAGCATTCAAAAAGCTCTCAAAGCTGATGCTAGCCAATTT 
CCACAACTAACCAAAGAAGTCGGCAAAGAAGAAGCTAAGGTCGTAATGAGGACAAGTCAAGGGGACATTACCCTTAAGTTATTCCCAAAATATGCT 
CCCTTAGCTGTTGAGAACTTCCTCACCCATGCTAAAAAAGGCTACTATGATAACCTTACCTTCCATCGTGTGATCAACGACTTTATGATTCAATCA 
GGTGACCCCAAAGGAGATGGCACAGGTGGTGAATCGATTTGGAAAGGCAAGGATCCTAAAAAAGATGCTGGCAATGGCTTTGTCAACGAAATCTCT 
CCATTTTTATATCATATTCGCGGTGCTCTTGCCATGGCAA^iTGCTGGTGCTAATACTAACGGTAGCCAATTTTATATCAACCAAAACAAGAAAAAT 
CAAAGCAAGGGATTATCAAGTACCAACTACCCAAAACCTATCATCTCTGCCTATGAGCATGGCGGCAATCCAAGCTTAGATGGCGGTTATACTGTA 
TTTGGTCAAGTCATTGATGGTATGGATGTTGTCGATAAAATTGCCGCTACTTCTATCAACCAAAATGATAAACCAGAACAAGACATTACGATTACC 
TCAATTGACATTGTCAAAGATTATCGCTTTAAAAAC 

SEQ ID 20 

mkkllslslvaisllnlsacesvdraikgdkyidektakeeseaaskayeesiokalkadasqfpqltkevgkeeakwmrtsqgditlklfpkya 
plavenflthakkgyydnltfhrvindfmiqsgdpkgdgtggesiwkgkdpkkdagngfvneispflyhirgalamanagantngsqfyinqnkkn 
qskglssthypkpiisayehggnpsldggytvfgqvidgmdwdk:aatsinqndkpeqdititsidivkdyrfkn 
SEQ ID 21 

atggtatttatggcaaataagaaaaaaacaaaaggaaagaaaaccagaagacctactaaggcagaaatagagcgtcaaagagctattcaaaggatg 
attactgctcttgttttaacaattattctcttctttggtattatcagattaggtatttttggtattacagtctataacgtcatccgttttatggta 
ggtagcttggcttacttatttattgcggcaactttaatctacctttatttctttaaatggttgcgaaagaaagatagcttagtagcaggttttttg 
atagcttctttaggattattgattgagtggcatgcttaccttttc^caatgcctattttgaaagataaagaaattttgcgttcaactgctcgatta 
attgtgtctgatttaatgcaatttaaaatcactgtttttgccggtggaggtatgttgggtgctttgatttacaagccaattgcttttctcttttct 
aatattggtgcctatatgattggtgttctcttcatcattttgggtctctttttaatgagttctctggaagtttatgacatcgtcgaatttattaga 
gcttttaaaaataaagtggcagagaagcacgagcaaaataaaaaggagcgttttgctaagcgagagatgaaaaaagcaatcgctgaacaagagcgc 
atagagcgtcaaaaagctgaagaagaagcttatttagcttcggttaatgragaccctgaaacgggtgagattctagaggatcaagctgaggacaat 
ttggatgatgcgctaccacctgaggtaagtgaaacatcaactccggtatttgagccagagatccttgcttatgagacatcgcctcaaaatgatcct 
ttaccagtagagccgacaatttatttagaagactatgattcgccgattcctaatatgagagaaaatgatgaggaaatggtttatgatttagatgat 
gatgtagatgatagtgatatagaaaatgtcgactttacacctaaaacgacactggtttataaattaccaacgatagatttatttgcaccagataag 
cctaaaaatcaatccaaagaaaaggatttagtccgaaagaatatcagagttttagaagaaacatttagaagttttggtatcgatgtaaaagtagaa 
cgtgctgaaattggaccatcagttactaaatatgaaattaaaccagcagttggagttcgtgtgaatcgtatttcaaatctatctgacgacctagct 
cttgctcttgcagcaaaagatgtgcgtatagaaacaccaattcctggaaaatcattaataggtattgaagttcctaactcagaaattgcaacggtt 
tctttccgcgaactttgggaacaatctgatgccaatcctgaaaacctttragaagtaccactaggaaaagctgttaacggcaatgctcgcagtttt 
aacttagctagaatgccgcatcttttggtagctggttcaactggttcaggtaaatctgtggcagttaatggaattatttcaagtattttgatgaag 
gcacgtccagatcaagttaagtttatgatgattgatcccaaaatggttgaattatctgtttataatgatattccacatttattaatccctgttgta 
accaatccgcgtaaagcaagtaaggcactccaaaaa3ttgttgatgaaatggaaaatcgatacgagttatttagcaaaattggtgtgcgtaatata 
gcaggttataatacaaaggttgaagagtttaatgcttcctctgagcaaaaacaaatacctttgcctttaatcgttgtcattgtagatgaattggct 
gacttgatgatggttgctagtaaagaagttgaagatgctattattcgtttggggcaaaaagcacgtgctgcaggtatccatatgattcttgcaact 
caacgtccatccgtagatgttatttctggtttgattaaagcaaatgttccgtcgcgtattgcatttgctgtttcaagtggtactgatagccgtacg 
atccttgatgaaaatggtgctgaaaagctcttgggacggggtgacatgctctttaagcctattgatgagaatcatccagtacgactacaaggttcc 
tttatttcagatgatgatgttgaaaggatcgttggttttatcaaagaccaagccgaggctgactatgatgatgcctttgatcctggagaagtat.ct 
gaaacagataacggctctggtggtggcggcggagtacctgaaagtgatcctctttttgaagaagccaagggactcgttttagagacgcaaaaagca 
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AGTGCCTCAATGATTCAACGCCGATTGTCTGTTGGTTTCAJ I -.GAATTAGAAGCAGCGGGGGTTATTGGTCCAGCA 
GAAGGAACCAAGCCACGAAAAGTTTTAATGACTCCAACTCCGAGTGAA 

SEQ ID 22 

MVFMANKKKTKGKKTRRPTKAEIERQRAIQRMITALVLTIILFFGIIRLGIFGITVYNVIRFMVGSLAYLFIAATLIYLYFFKWLRKKDSLVAGFL 
IASLGLLIEWHAYLFSMPILKDKEILRSTARLIVSDLMQFKITVFAGGGMLGALIYKPIAFLFSNIGAYMIGVLFIILGLFLMSSLEVYDIVEFIR 
AFKNKVAEKHEQNKKERFAKREMKKAIAEQERIERQKAEEEAYLASVNVDPETGEILEDQAEDNLDDALPPEVSETSTPVFEPEILAYETSPQNDP 
LPVEPTIYLEDYDSPIPMMRENDEEMVYDLDDDVDDSDIENVDFTPKTTLVYKIPTIDLFAPDKPKJJQSKEKDLVRKMIRVLEETFRSFGIDVKVE 
RAEIGPSVTKYEIKPAVGVRVNRISNLSDDLALALAAKDVRIETPIPGKSLIGIEVPNSEIATVSFRELWEQSDANPENLLEVPLGKAVNGNARSF 
NLARMPHLLVAGSTGSGKSVAVNGIISSILMKARPDQVKFMMIDPKMVELSVYNDIPHLLIPWTNPRKASKALQKWDEMENRYELFSKIGVRNI 
AGYKTKVEEFNASSEQKQIPLPLIWIVDELADLMMVASKEVEDAIIRLGQKARAAGIHMILATQRPSVDVISGLIKANVPSRIAFAVSSGTDSRT 
ILDENGAEKLLGRGDMLFKPIDENHPVRLOGSFISDDDVERIVGFIKDQAEADYDDAFDPGEVSETDNGSGGGGGVPESDPLFEEAKGLVLETQKA 
SASMIQRRLSVGFNRATRLMEELEAAGVIGPAEGTKPRKVLMTPTPSE 

SEQ ID 23 

ATGGTTAAAAGAAATCAAAGAAAAAAAAGTGCGCCTAAGAAGCGTTTAACAAAAGCAGAAGTGGAAAAGCAACGTGCCATTAAGAGGATGATTTTA 
TCTGTTTTAATGGCTTTGTTGCTTATTTTTGCGATGCTTCGCTTGGGCGTCTTTGGTGTGACAACTTATAATATGATTCGTTTTTTGGTGGGTAGT 
ITTATTTTGTTTTAAATGGTTACGGCAAAAAGATGGAATGATTGCGGGAGTTGTTATTGCC 



GTTGATAAACTAGCAGTGGCTTATCAGGAAAATAAAGAAAAGCGGTTCATCAAACGAGAAGAGCACCGCTTACAAGCTGAAAAAGAGGCTTTAGAG 
AAACAAGCACAAGAGGAAGAAAAACGTCTAGCAGAATTGACGGTTGATCCTGAGACGGGAGAGATTGTTGAGGATAGTCAGTCTCAAGTCAGCTAT 
GATTTGGCTGAGGATATGACAAAAGAACCAGAGATTCTTGCTTATGATAGTCACCTCAAAGACGATGAGACAAGCTTATTTGATCAAGAAGACTTG 
GCTTACGCTCATGAGGAAATTGGGGCTTATGACTCTTTATCTGCTTTAGCATCTTCTGAAGATGAGATGGATATGGATGAACCTGTTGAAGTTGAT 

CGCAAAAATATCAAGGTGCTTGAAGATACCTTCCAAAGTTTTGGGATTGATGTCAAGGTAGAGCGAGCAGAAATCGGGCCTTCCGTCACCAAATAT 
GAAATCAAGCCAGCTGTCGGGGTCCGAGTTAATCGTATTTCAAATCTTGCTGATGATTTGGCACTTGCTCTGGCTGCTAAAGATGTTCGTATTGAA 
GCACCAATTCCTGGAAAATCCTTAATAGGTATTGAAGTTCCTAACTCAGAAATTGCAACGGTTTCTTTCCGCGAACTTTGGGAACAATCTGATGCC 
AATCCTGAAAACCTTTTAGAAGTACCACTAGGTAAAGCTGTTAATGGCAATGCGCGCAGTTTTAACTTAGCTAGAATGCCGCATCTTTTGGTAGCT 
GGTTCAACTGGTTCAGGTAAATCTGTGGCAGTTAATGGCATTATTTCAAGTATTTTGATGAAGGCACGTCCAGATCAAGTTAAGTTTATGATGATT 
GACCCCAAAATGGTTGAATTATCTGTTTATAATGATATTCCACATTTATTAATCCCAGTTGTAACCAATCCGCGTAAAGCCAGTAAGGCACTCCAA 
AAAGTGGTTGATGAGATGGAAAACCGCTACGAGTTATTTAGTAAAATTGGTGTGCGTAATATAGCAGGTTATAATACAAAGGTTGAAGAGTTTAAT 
GCTTCTTCTGAGCAAAAACAAATACCGTTGCCTTTAATCGTTGTCATTGTAGATGAATTGGCTGACTTGATGATGGTGGCTAGTAAAGAAGTTGAA 
GATGCTATTATTCGTTTGGGACAAAAAGCACGTGCTGCAGGTATCCATATGATTCTTGCAACTCAACGTCCCTCTGTAGATGTTATTTCTGGTTTG 
ATTAAAGCAAATGTTCCGTCGCGTATGGCATTTGCTGTTTCAAGTGGTACTGATAGCCGTACGATCCTTGATGAAAATGGTGCTGAAAAGCTCTTG 



AACTTTATCAAAGACCAAACTGAAGCGGATTATGATGACGCCTTTGATCCTC-GTGAAGTTAGCGACAATGATCCTGGTTTTTCTGGAAATGGCGGA 
GCTGCTGAAGGTGATCCTCTTTTTGAAGAAGCAAAAGCCTTGGTCTTAGAAACACAAAAAGCTAGTGCCTCAATGATTCAAAGGCGTTTGTCGGTT 
GGATTTAATCGTGCCACGCGCTTGATGGATGAATTGGAAGAAGCAGGTGTTATCGGTCCAGCAGAAGGAACCAAGCCTCGTAAGGTATTGCAGACA 

SEQ ID 24 

MVKRNQRKKSAPKKRLTKAEVEKQRAIKRMILSVLMALLLIFAMLRLGVFGVTTYNMIRFLVGSLAYPFMFAWLIYLFCFKWLRQKDGMIAGWIA 
FLGLLVEWHAFLFAMPRMLDQDIFLGTARLITRDLLALRVTEFVGGGMLGALLYKPIAFLFSNIGSYFIGFLFILLGLFLMTPWDIYDVSHFVKEA 
VDKLAVAYQENKEKRFIKREEHRLQAEKEALEKQAQEEEKRLAELTVDPETGEIVEDSQSQVSYDLAEDMTKEPEILAYDSHLKDDETSLFDQEDL 
AYAHEEIGAYDSLSALASSEDEMDMDEPVEVDFTPKTHLLYKLPTIDLFAPDKPKNQSKEKNLVRKNIKVLEDTFQSFGIDVKVERAEIGPSVTKY 
EIKPAVGVRVNRISNLADDLALALAAKDVRIEAPIPGKSLIGIEVPNSEIATVSFRELWEQSDANPENLIjEVPLGKAVNGNARSFNLARMPHLLVA 
GSTGSGKSVAVNGIISSILMKARPDQVKFMMIDPKMVELSVYNDIPHIiLIPWTNPRKASKALQKWDEMENRYELFSKIGVRNIAGYNTKVEEFN 
ASSEQKQIPLPLIWIVDELADLMMVASKEVEDAIIRLGQKARAAGIHMILATQRPSVDVISGLIKANVPSRMAFAVSSGTDSRTILDENGAEKLL 
GRGDMLFKPIDENHPVRLQGSFISDDDVERIWFIKDQTEADYDDAFDPGEVSDNDPGFSGNGGAAEGDPLFEEAKALVLETQKASASMIQRRLSV 
GFNRATRLMDELEEAGVIGPAEGTKPRKVLQTN 

SEQ ID 25 

ATGCATATTGAGACTGTTATTGATTTCAAAGAATTAGGAAAAAGATATCGTTTTAAAAATCCTACAAAAGAATTAATAGCTGATACTTTAGAACAA 

CATTTTAAAGTTTCTCAACAGAAGTTGGCTGGAGAACATCTAGCTTATTTTACAGTACATAAAGATTGTGAGAACGAAGCTTTTCCTTTAAGTTAT 
GAAAATGTTAGATTAGCAGATAATTGGACTGCTAATGTTTCTGAGCAAGAATATCAAGAGGCAATTGCTAATATTAAAGGACAAATTAGACAAGGA 
AATACTTATCAAGTAAATTATACACTAGAGCTTAGCCAACAATTATGCTCGGATCCCTTTAGTGTTTATGAACGCCTAATGGTAGAACAAGGAGCA 
GGATATAATGCTTATATTGCCTACGACGATAAAAGGATTTTATCTGTAAGCCCGGAATTGTTCTTTAAGAAGAAGGATGAAGTCTTAACAACTAGA 
CCAATGAAGGGAACAAGCGCTAGAAAGCCTACTTATCAAGAAGATGTGGCGGAGCGAGATTGGTTGGCAAATGATCCTAAAAATCGTTCTGAAAAT 
ATGATGATTGTTGATTTATTAAGAAACGATATGGGCCGTATCTGTGATGTTC-GAACAGTTAAGGTAAAAAAACTATGTCAAGTGGAGCAGTATGCA 
ACTGTGTGGCAAATGACATCAACTATTGAAGGAGTTTTATCGCCAGAAGTGACACTTATGTCTATTTTTCAAGCTCTATATCCTTGTGGATCTATC 
ACTGGAGCTCCTAAGATATCAACAATGGCTATTATTAATGAGTTGGAAAAACGGCCAAGAGGTATTTATTGTGGGACGATAGGACTTTGCATGCCA 
GACGGACAAGCTATTTTTAACGTTCCTATTCGCACAGTACAAATGAAAGGTCAACAAGCCTATTACGGCGTTGGTGGAGGTATTACGTGGGAGAGC 
CAGACAGATTCTGAATATGAAGAAACCCGTCAAAAATCAGCTG^TTTAACACGTGTCAATCCAAAATTTCAATTAATAACTACAGGAAGAGTGACT 
GAAAATAAACTTCTTTTCTCTCAACAACATGTCGAGAGATTAGTTGAATCAGCGTCTTATTTTGCTTATTCTTTTGATAAAAGTAAATTCGAAAGG 
GAACTGAAAAAATACCTTCATCAGCTAGATGAGAAGGATTACCGCTTGAAAATAATGCTTGATAAAACTGGTAAGGTAACGTTTGAGGTAAAACAA 
CTAGTGAATTTATCAAAAAAGTTTTTAACGGCAGAGGTGGTCGTACAAGACTACCCTATTAAATTATCCCCGTTTACTTATTTTAAAACTTCTTAT 
CGCCCACATATTATTGAAGGTCAGAATGAAAAGATATTTGTATCTCCTGAGGGGTTGCTATTGGAAACAAGTATTGGGAATATTGTTTTAGAAAAA 
AATGGAAGGTTTTTAACCCCAGATTTATCAGAAGGAGGGTTGAATGGGATTTATCGTCGTCATCTCCTTAAAAACCAAAAAGTAATTGAAGCACCA 
CTAACTTTAAAAGATTTAGAATCAGCCGATGCTATATACGCCTGTAATGCTGTTAGAGGGCTTTATCCTCTAAACCTAAAG 

SEQ ID 26 

MHIETVIDFKELGKRYRFKNPTKELIADTLEQVLEVIKEVDYYQSQNYYWGYLSYEASAAFDSHFKVSQQKLAGEHLAYFTVHKDCENEAFPLSY 
ENVRLADNWTANVSEQEYQEAIANIKGQIRQGNTYQVNYTLELSQQLCSDEFSVYERLMVEQGAGYKAYIAYDDKRILSVSPELFFKKKDEVLTTR 
PMKGTSARKPTYQEDVAERDWLANDPKNRSEHMMIVDLLRNDMGRICDVGTVKVKKLCQVEQYATVWQMTSTIEGVLSPEVTLMSIFQALYPCGSI 
TGAPKISTMAIINELEKRPRGIYCGTIGLCMPDGQAIFNVPI r "' ; ! 3QC YGVGGGITWESQTDSEYEETRQKEAVLTRVNPKFQLITTGRVT 
ENKLLFSQQHVERLVESASYFAYSFDKSKFERELKKYLHQLDEKDYRLKIKLDKTGKVTFEVKQLWLSKKFLTAEVWQDYPIKLSPFTYFKTSY 
RPHIIEGQNEKIFVSPEGLLLETSIGNIVLEKNGRFLTPDIiSEGGLNGIYRRHLLKHQKVIEAPLTLKDLESADAIYACNAVRGLYPLNLK 

SEQ ID 27 
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TTGGGTATGCATAGAAAAACTATTATT6ATTTCAAAGAGCTCGGGCAACGCTATCTTTTT6ATGAGCCATTAGTAGAATTGGTAGCCAAGTCCTTA 
GATCAGGTCGGTCCAGTCATTGAAAAAGTACAACACTACCAACAGCTGGGCTATTACGTGGTGGGCTATCTCAGTTATGAAGCAGCTGCTTTTTTT 
GACAATGCCCTACAAACCCATAATGACAGACTAGGCAACGAGTACCTTGCCTATTTTACAGTGCACAAAACCTGTCAAAAAAAAGACCTACCTCTT 
GATTATGACAGCATTACTATCCCTAACCAATGGGTCAGCGCAACTCAAAAAGAAGCCTATCAAAAAGCCATTGAAACCATTCACCGTGAGATGCAA 
CAGGGCAATACTTATCAGGTTAACTACACCCTTCAATTAACTCAGGAACTCAATGCAGCTGATAGTTTAGCCATTTACAATAAACTCGTCGTTGAA 
CAGGOTGCTGGCTACAATGCCTACATCGCCCATGATGAGTTTGCCGTTATTTCAGCTAGTCCTGAATTGTTCTTTAAACAAGAGGGCAACAGGTTA 
ACTACTAGGCCTATGAAAGGCACCACCAAACGAGGGGTTAATAGCTGGCTGGATCAACAAGAACATGACTGGCTCCAAGCTGACGGGAAAAACCGT 

CGATACTCTACCGTCTGGCAAATGACCTCAACTATTGTTGGTGACCTCAAAGCGGACTGTGACCTGATAGACATTCTCAAAGCTCTCTTTCCTTGT 
GGCTCTATCACAGGGGCACCAAAAGTCTCCACCATGGCAATTATCACATCTCTGGAGCCAAAACCAAGGGGGATTTATTGTGGAAGTATTGGCATT 
TGCCTACCTGATGGTCGCCGTTTCTTCAATGTTCCCATTAGAACCATCCAGCTCAGTCATAATCAAGCTACTTATGGTGTCGGAGGCGGCATCACT 
TGGCAAAGCAAGTGGGAAGACGAATACGAGGAAGTCCATCAAAAAACAGCTTTTCTCTATCGGCACAAACAAATCTTTGACCTCAAAACAACCGCC 
AAGGTGGAACACAAAAAAATAGCCTTCCTTGAGCAACACCTCAATCGCCTTAAAGAAGCAGCCACTTATTTTGCTTACCCTTATAATGAAAAAGCT 
TTGCAGAAACAACTGTCAACCTATTTGGAAAATAAGAATAATGCTGCCTACCGTTTGATGATTCGTTTATCCAAAGATGGAAAGATTAGCCTCTCT 
GATCAACCCTTGGAACCTTTGTCAGCCGATTTTCTGACAGCTCAACrCTCTTTACAGAAAAAGGACGTGACAGCTTCGCCTTTTACCTACTTTAAG 
ACCAGCTACCGGCCTCATATTGAGCAAAAATCTTATGAACAGCTATTCTATAACCAAGCGGGGCAATTATTGGAAACGTCCATTGGCAATCTCTTT 
GTTCAGCTGGGTCAGACCCTCTACACACCACCAGTGGCTGTGGGGATTTTACCAGGACTTTTTCGCCAAGAACTGCTAGCTACTGGTCAAGCTCAG 
GAAAAAGAGGTGACACTAGCTGATTTAAAAGAGGCTAGCGCTATTTTTGGAGGAAATGCTGTCCGTGGCCTTTATCCTCTCAACCTTGAGCTTACT 
CACCTTGATGCCCTCTTAGCTAAGAGTCAAGCC 

SEQ ID 28 

LGMHRKTIIDFKELGQRYLFDEPLVELVAKSLDQVGPVIEKVQHYQQLGYYWGYLSYEAAAFFDNALQTHHDRLGNEYLAYFTVHKTCQKKDLPL 
DYDSITIPNQWVSATQKEAYQKAIETIHREMQQGNTYQVNYTLQLTQELNAADSLAIYNKLWEQAAGYNAYIAHDEFAVISASPELFFKQEGNRL 
TTRPMKGTTKRGVNSWLDQQEHDWLQADGKNRSENMMIVDLLRNDMGKICQTGSVRVDRLCEVERYSTVWQMTSTIVGDLKADCDLIDILKALFPC 
GSITGAPKVSTMAIITSLEPKPRGIYCGSIGICLPDGRRFFNVPIRTIQLSHNOATYGVGGGITWQSKWEDEYEEVHQKTAFLYRHKQIFDLKTTA 
KVEHKKIAFLEQHLNRLKEAATYFAYPYNEKALQKQLSTYLENKNNAAYRLMIRLSKDGKISLSDQPLEPLSADFLTAQLSLQKKDVTASPFTYFK 
TSYRPHIEQKSYEQLFYNQAGQLLETSIGNLFVQLGQTLYTPPVAVGILPGLFRQELLATGQAQEKEVTLADLKEASAIFGGNAVRGLYPLNLELT 
HLDALLAKSQA 

SEQ ID 29 

ATGGTCACAGGAGGATTCCGACTAGACCTCTTACTTGAGATAACTAAGATAGCTCGTGCAACTTACTATTATCAACTAAAGAAACTGAATAAACCA 
AATAAAGACAAAGCAATCAAATCTGACATTCAATCCATTTATGATGAACATAGAGGAAACTATGGCTATCGTCGGATTTATTTAGAACTGCGAAAT 
CGTGGCTTTGTCATCAACCACAAAAGGGTGCAAGGCTTGATGAAAAGTATGGGCTTGACTGCTCGTATTCGTCGTAAGCGCAAGTATGCCTCTTAC 
AAAGGTGAGGTTGGTAAGAAGGCTGATAACCTGATTCAACGCCAGTTTGAGGGGTCGAAGCCCTATGAGAAGTGCTATACCGATGTGACGGAGTTT 
GCTTTACCTGAAGGGAAACTTTATCTATCGCCTGTTCTTGATGGCTATAACAGTGAGATAATTGATTTTACCCTGTCTCGGTCTCCTGACTTGAAA 
CAGGTTCAAACCATGCTTGAGAGGGCTTTTCCTGCGGCTTCATACAGCGAAACCATTCTCCACAGCGACCAAGGCTC3GCAGTACCAGCACAAGTCC 
TACCATCAATTTCTGGAGGACAAAGGCATTCGTCCTTCTATGTCACGGAAGGGGAACAGTCCTGACAACGGTATGATGGAATCTTTCTTTGGGATT 
CTAAAATCTGAGATGTTCTATGGCTTGGAGAAGTCTTACAAATCACTTGATGACCTTGAGCAAGCTATCACAGATTACATTTTTTACTACAACAAC 
AAGCGAATCAAAGCAAAACTAAAAGGACTTAGTCCTGTGCAATACAGAACTAAATCCTTCACT 

SEQ ID 30 

MVTGGFRLDLLLEITKIARATYYYQLKKLKKPNKDKAIKSDIQSIYDEHRQlWGYRRIYLELR^GFVINnKRVQGLMKSMGLTARIRRKra.YASY 
KGEVGKKADNLIORQFEGSKPYEKCYTDVTEFALPEGKDYLSPVLDGYNSEIIEFTLSRSPDLKQVOTMLERAFPAASYSETILHSDQGWQYQHKS 
YHQFLEDKGIRPSMSRKGNSPDNGMMESFFGILKSEMFYGIiEKSYKSLDDLEQAITDYIFYYNNKRIKAKLKGLSPVQYRTKSFT 

SEQ ID 31 

ATGCTACTTGAAATCCTTGATTTATCACGCTCCACCTATTACTATCAAGTGAAGCGACTAGCTCAAGGAGATAAGGATATAGAACTAAAGCATGTG 
ATTCGAGAGATTTATGATGAGCATAAAGGTAATTACGGTTATCGTCGGATTCATATGGAGTTGCGTAACCGAGGATTTGTGGTCAATCATAAGAAA 
GTTCAACGTCTCATGAAAGTCATGGGCTTAGCAGCCCGCATTCGTCGGAAGCGCAAGTATTCTTCTTACAAAGGAGAGGTTGGTAAGAAGGCTGAT 
AATCTGATTAAACGTCACTTCGAAGGCTCTAAACCTTACGAAAAATGTTACACTGATGTGACGGAGTTGGCCTTACCTGAAGGAAAACTCTACTTA 
TCACCTGTTCTTGATGGCTATAACAGTGAGATTATTGATTTCACTCTATCTCGGTCTCCTAACTTGAAACAGGTTCAAACCATGCTTGAGAAGACT 
TTTCCAGCAGATTCATACAGCGGAACTATTCTTCATAGTGACCAGGGGTGGCAATACCAACACCAGTCCTACCATGATTTTTTAGAGTCTAAAGGT 
ATTCTGGCATCCATGTCCCGCAAAGGGAATAGTCCGGATAACGGCATGATGGAATCCTTCTTTGGCATTCTCAAATCTGAAATGTTTTATGGACTC 
GAGACAACTTATCAATCACTTGACAAGCTTGAAGAAGCTATTACAGATTACATTTTTTACTACAACAACAAACGAATTAAAGCAAAACTAAAAGGA 
TTTAGTCCTGTCCAATACAGAACTAAATCCTTTCAA 

SEQ ID 32 

mlleildlsrstyyyqvkrlaqgdkdielb:hvireiydehkgnygyrrihkelrnrgfwnhkkvqrlmkvmglaarirrkrkyssykgevgkkad 
nlikrhfegskpyekcytdvtelalpegklylspvldgynseiidftlsrspnlkqvqtmlektfpadsysgtilhsdqgwqyqhqsyhdfleskg 
ilasmsrkgnspdngmmesffgilksemfyglettyqsldkleeaitdyifyynnkrikaklkgfspvqyrtksfq 
SEQ ID 33 

ATGAAATTAAGTTATGAAGATAAACTAGAAATATACGAGTTAAGAAAGATCGGGATGTCCTGGTCTCAGATTAGTCAACGATATGATGTTCGTATC 
TCGAATCTTAAATACATGATAAAACTCATGGATCGGTATGGTGTAGAAATCGTCGAAAAAGGTAGAAATGAGTATTATCCACCTGAATTAAAGCAG 
GAAATGATAGATAAAGTCTTGATTCATGGTTGTTCTCAACTCTCTGTTTCTCTTGATTATGCTCTCTCTAATTGTTCTATACTCACAAATTGGCTT 
TCCCAATTTAAGAAAAATGGTTATACTATTGTTGAGAAAACAAGAGGGAGACCGAGTAAAATGGGACGTAAGCGTAAGAAAACTTGGGAAGAAATG 
ACAGAGCTCGAGCGACTTCAGGAAGAAAATGAGCGCTTGAGAACGGAGAATGCCTTTCTAAAAAAGTTGAGGGATTTGCGCTTGAGGGACGAAGCC 
TTACAGAGCGAACGGCAGAAACAATTAGAGAAATGGTCACAGGAGGATTCCGAC 

SEQ ID 34 

MKLSYEDKLEIYELRKIGMSWSQISQRYDVRISNLKYMIKLMDRYGVEIVEKGRNEYYPPELKQEMIDKVLIHGCSQLSVSLDYALSNCSILTNWL 
SQFKKNGYTIVEKTRGRPSKMGRKRKKTWEEMTELERLQEENERLRTENAFLKKLRDLRLRDEALQSERQKQLEKWSQEDSD 

SEQ ID 35 

ATGAAATTTAATCAAGAAACGAAAGTTAAGATTTATGAGTTACGGCAAATGGGAGAGTCCATTAAATCCATATCAAAAAAGTTTGATATGGCAGAA 
TCCGATCTCAAATATATGATTCGCTTGATTGATAGGTATGGGGTAACCATTGTTCAAAAATGTAAGAATCATTATTATTCTCCAGAACTGAAGCAA 
GAGATAATAAATAAAGTCCTGATTGACGGCCAATCTCAGAAACAAACATCCTTAGATTATGCTTTACCAACTTCTAGTATGCTCTCAAGGTGGATA 
GCGCAATACAAGAAAAACGGTTATACTATTCTTGAAAAACCAAGAGGGAGACCGAGTAAGATGGGGCGTAAACGTAAGAAAAATTTGGAAGAGATG 
ACAGAGGTTGAACGTCTTCAGAAGGAATTAGAATACCCTAGAGCGGAGAATGCTGTGCTAAAAAAGCTGAGAGAATACCGCTTGAGGGACGAAGCA 
AAACTCAAAGAGCAACAGAAATCATTCAAGCAT 

SEQ ID 36 

MKFNQETKVKIYELRQMGESIKSISKKFDMAESDLKYMIRLIDRYGVTIVQKCKMHYYSPELKQEIINKVLIDGQSQKQTSLDYALPTSSMliSRWI 
AQYKKKGYTILEKPRGRPSKMGRKRKKNLEEMTEVERLQKELEYPRAENAVLKKLREYRLRDEAKLKEQQKSFKH 
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SEQ ID 37 

TTGAAAAATCAACAAAAATTAATGTATCTAGAGAGTATCGAGCTATACTCAAACATCACTAAAGCCGCTGCACACCTTTTTATTTCTCAACCTTAC 
CTAAGCAAAGTGATCAAGCAATTAGAAAATGAGTTAGAAATAAAACTCATCCAGAGCCAAGGACACCAAACCTTTTTAACTTATGCTGGACAGAGA 
TATCTATTCTACCTAAAAGAAATTGATATGATTGAGCGTCAAATGGCCAAAGAACTATATCTCATCCGTTCTGATAAAAAAGGAGAAATCACACTT 
GGGATTAACTCTGGCTTAGCAAGTTCTATTCTGGCAAATGTACTTCCCAAATTTAACTTGGAGCACCCAGAAATTTCTGTCAAATTACTCGAAAAC 
AATCAAAATATTTCTGAACAATTGGTAGCGAGTGGTGATATTGACCTAGCTGTTGGGATGGCTCCTATCCTTTATAAAGATGGAATTGCATCAACC 
ACTATTTACCGCGACGAATTGTTTTTAATGATACCTACCACCAGCCAACTCTACAACGCTGAAAAACGTGGACAGATTATTCCTTTTGAATATCCT 
ATTTCAGTTCTAGACAATGAACCTCTTATCCTAACACCATTAGAGTACGGAATTGGCAAAACAATTGCACAATTCTATGAGCTTCATCACATGTCA 
TTAAATCAGATGATTACAACTAGTACCGTTCCTACAGCAGCTAGCCTATCTTTGTCAGGGATGGGAGCAACATTTGTTCCACAAACTCTCATTCAT 
CGCTATTTGGATAAAGAGTGCAATGTCTACCATTTTCATAAGAATAAGTTATTTTCAGAGTACATTATGATTTATAAAAAAGATGTTGAATTATCT 
GGAATTGCTCTCCTACTTTATAAAGCTTTTTTAACCAAG 

SEQ ID 38 

MKNQQKLMYLESIELYSNITKAAAHLFISQPYLSKVIKQLENELEIKLIQSQGHQTFLTYAGQRyBFYLKEIDMIERQMAKELYLIRSDKKGEITL 
GINSGLASSILANVLPKFNLEHPEISVKLLENNQNISEQLVASGDIDLAVGMAPILYKDGIASTTIYRDELFLMIPTTSQLYNAEKRGQIIPFEYP 
ISVLDNEPLILTPLEYGIGKTIAQFYELHHMSLNQMITTSTVPTAASLSLSGMGATFVPQTLIHRYLDKECNVYHFHKNKLFSEYIMIYKKDVELS 
GIALLLYKAFLTK 

SEQ ID 39 

TTGATAAGACAAGGAGAATCCTATTTGGATATTAAACAAATTCGTTATTTTATCGCAATCGTTGAAAATCATTTTAACTTGAGCCAGGCGGCGGAA 
CTGTTGTATGTGTCGCAGCCGACACTTAGCATGATGATCAATGATTTTGAAAAAAGAGAAAATGTTAAGCTCTTCAAACGAAAAAGAGGTCGTATT 
ATTGGGTTAACCTATCTTGGTGATAATTATTATAAGGACGCTCAAAAGGTTCTCAGTCTCTATGATGACATGTTTTTGAAATTGCATGATCACAGT 
AAAGGGTTAAAGGGAAGTATCAATATTGGTATTCCTCCTCTTATTTTATCAGTTGTTTTCTCAGAAGTAATGCCAAAACTGATTTTAGAAAATCCG 
GGGATTCAATTCAATGTTAAGGAGATTGGTGCTTACCAACTAAAAAATGAACTACTCGTGGGAAATGTTGACGTCGCAGTCTTGTTATCCCCAACA 
GGCATCGCTGATAATTTGGTTGAGACTTATGAAATCCAGAGATCAGAATTATCTGTATGCCTGTCTCCACGCCATCGTTTAGCTTCCAAAAAAGTT 
ATTCAGTGGGAAGATTTAACAGATGAACAACTTGCCCTATTTGATCCTAGTTTCATGGTTCACCATTTAGTGCTTGAAGCTTGCGAGCGTCACCAA 
GTCAGACCTAATATTATTTTGACGTCCTCTTCCTGGGATTTTATGCTTAATTCTACCAAGATTAATCACAACGTCTTAACTATTTGTCCCAAACCT 

TATTCTGAAATAGAAGCCTACATCATGGACGACTTGCTACAGTCTTTTTTTAAG 

SEQ ID 40 

LIRQGESYLDIKQIRYFIAIVENHFNLSQAAELLYVSQPTLSMMINDFEKRENVKLFKRKRGRIIGLTYLGDNYYKDAQKVLSLYDDMFLKLHDHa 
KGLKGSINIGIPPLILSWFSEVMPKLILENPGIQFNVKEIGAYQLKNELLVGNVDVAVLLSPTGIADNLVETYEIQRSELSVCLSPRHRLASKKV 
IQWEDLTDEQLALFDPSFMVHHLVLEACERHQVRPNIILTSSSWDFMLNSTKINHMVLTICPKPITELYQLKDIKCIPMERPISWRWLTRLRKKS 
YSEIEAYIMDDLLQSFFK 

SEQ ID 41 

ATGGCCAATGCATCTTTGCGACATCAATTATTTGAAAAACTTGACCAAAAATGTGATCAAATGGTTGCTATTCGTCGCTATTTACATGAAAATCCC 
GAATTATCATTTAAAGAGACAAAAACAGCAGCTTATATTTCAGATTTTTATAAAGGTAAGGACTGTCATGTTCAGACACAATTTGGTGGTATGAAT 
GGCGTCGTAGTTGATATCTATGGTGATAAAGCGACAGATAAGCCCATCAAACACATTGCTTTGAGAGCCGACTTTGATGCTCTTCCAATTCAGGAA 
GAGACAGGGCTTTCTTTTGCTTCAAAAACAGCGGC-CGTCATGCATGCTTGTGGACATGATGCCCATACAGCTTATTTATTGATTTTGGCTGAGAGC 
TTGATTGAATTAAAATCAGAATTTTCAGGTCATATCCGTATCTTACATCAACCGGCTGAAGAGGTGCCACCAGGCGGAGCAAAAGCAATGATTGAA 
GCAGGATGTTTAGATGGCATTGATGCTGTCCTTGGTATCCATGTTATGTCAACGATGGAAGAGGGAACGGTACAATATCACGCAGGTCCCATTCAA 
0.C •< ' r'GTGCCACTTTTAAAGTTATTTTGCAAGGTAAGGGTGGACATGGTTCCATGCCACATCGTGCAAATGATACAATTGTTGCAGCTTCTAGT 
TTTGTTATGGCAGCGCAAACGATTGTCAGTCGTCGAGTTAATCCATTTGACACAGCAGTAGTTACTATCGGATCTTTTGATGGTAAAGGTTCTGCT 
AATGTGATCAAAGATAGTGTAACCTTAGAAGGTGATGTGCGCGTGATGTCTGAAGAGACACGAGGTGTTGTTGAGGAGGAATTTAAGCGTATTCTA 
GATGGAATAGCACAAACTTATGGTGTTAGTTATCAGTTAGACTATCAGAATGATTATCCTGTTTTAGTTAATAACAGTGAAGTGACACAGAAAGTT 
GCAAATAGTTTAAAATCTGTTGCTATAAAAGAAATTTTAGATGTCATTGATTGCGACCCTCAAACGCCGTCTGAAGATTTTGCCTATTATGCTCAA 
ACAATCCCAGCTTGCTTCTTCTATGTTGGAGCACATGAAGAGGGGCAACCATATTACCCACATCATCATCCAAAATTCCAAATTGCAGAATCATCA 
TTGATGGTATCTGCTAAATCAATGGCAACAGCAGCGCTTGCTATGCTTGTAGAAGGAGAA 

SEQ ID 42 

MANASLRHQLFEKLDQKCDQMVAIRRYLHENPELSFKETKTAAYISDFYKGKDCHVQTQFGGMNGVWDIYGDKATDKPIKHIALRADFDALPIQE 
ETGLSFASKTAGVMHACGHDAHTAYLLILAESLIELKSEFSGHIRILHQPAEEVPPGGAKAMIEAGCLDGIDAVLGIHVMSTMEEGTVQYHAGPIQ 
TGRATFKVILQGKGGHGSMPHRANDTIVAASSFVMAAQTIVSRRVNPFDTAWTIGSFDGKGSANVIKDSVTLEGDVRVMSEETRGWEEEFKRIL 
DGIAQTYGVSYQLDYQNDYPVLVNNSEVTQKVANSLKSVAIKEILDVIDCDPQTPSEDFAYYAQTIPACFFYVGAHEEGQPYYPHHHPKFQIAESS 
LMVSAKSMATAALAMLVEGE 

SEQ ID 43 

ATGTTAACGACAAAGGAAAATTTCAAAGGAAATAACAAATTATTGGTGGGAATTGTACTCGCTGTACTATCATTTTGGTTATTTGCACAGTCTATT 
TTAAACATGGGACCAGATGTTCAGTCATCATTAGGTATTTCATCTGGTGCAATGGATATTGGTGTCTCAAGTACGGCATTGTTTTCAGGTTTATTT 
ATTGTTGTAACTGGTGGTTTAGCAGATAAACTTGGTCGAGTTAAATTTAC^TTTATTGGTCTTTGCTTAAATATTATTGGTTCTCTACTAATTGTT 
TTAGCTAATGGAGCAGTGCTATTTATTATGGGACGTATTTTTCAAGGATTGGCAGCAGCTTTTATTATGCCATCAACAATGGCCTTGGTTAAAACG 
TACTATGATGGTAAAGATAGACAACGTGCAGTTAGTTTCTGGTCAATCGGATCGTGGGGTGGCTCAGGTCTATGTTCTTATTTTGGTGGAGCGGTG 
GCAAGTACTCTAGGTTGGCGTTATGTCTTTATCTTTTCAATCATCGCATCAGTAGTTAGTTTTCTATTAATTTTAGGAACCCCAGAAAGTAAAAAT 
GTTGGACAAAAAACTCACTTTGATTACCTTGGTTTAATTATTTTTATTATTTCAATGTTATCGTTAAATATTGGGATATCTATGGCTCAGGAACAT 
GGATTGATGAACGTTATTCCATTGAGTCTTTTTACAGTGATGCTTATTGGATTTGTTCTGTTTTATTATGTTGAAACACGTAAATCTAATAGTTTT 
ATTGACTTTCATCTGTTTGAAAATCGATTTTACTTAGGTGCGACAATATCAAATTTCTTACTGAATGCAGTTGCAGGAACTCTGATTGTTATTAAT 
ACTTACATGCAACAAGGTCGCCAGCTAACACCAAAGGTTGCAGGTGAAATGTCTTTAGGCTATTTGGTTTGTGTACTAATTGCTATCCGAGTTGGT 
GAGAAAATTTTACAACGTTTTGGTGCCCGTAAGCCAATGCTTTTGGGAGCTATGAGTACATTTGTTGGGATATTTTTAATGACTTTGGTCAATATT 

TCTAGTATTCCTAATGAAAAAGTAGGTTCTGCATCTGGAATTTACAAAATGGCAAGTTCACTAGGTGGTGCAATTGGTGTAGCAACTTCAATTGCG 
ATTTATCATGCTTTTTCTGGTAATGCAGATTTTCACAAAGCAGCTTTGTGTGGATTAATTTTAAACCTAGTTTTTTGTAGTCTATCGATCTTATCA 
ATTCTTTTTGTTATCCCTAAGAAAATTGAGGATAAA 

SEQ ID 44 

MLTTKENFKGNNKLLVGIVLAVLSFWLFAQSILNMGPDVQSSLGISSGAMDIGVSSTALFSGLFIWTGGLADKLGRVKFTFIGLCLNIIGSLLIV 
LANGAVLFIMGRIFQGLAAAFIMPSTMALVKTYYDGKDRORAVSFWSIGSWGGSGLCSYFGGAVASTLGWRYVFIFSIIASVVSFLLILGTPESKN 
VGQKTHFDYLGLIIFIISMLSLNIGISMAQEHGLMNVIPLSLFTVMLIGFVLFYYVETRKSNSFIDFHLFENRFYLGATISNFLLHAVAGTLIVIN 
TYMQQGRQLTPKVAGEMSLGYLVCVLIAIRVGEKILQRFGARKPMLLGAMSTFVGIFLMTLVNIQGPLYLVLVFVGYALFGTGLGIYATPSTDTAI 
SSIPNEKVGSASGIYKMASSLGGAIGVATSIAIYHAFSGNADFHKAALCGLILNIjVFCSLSILSILFVIPKKIEDK 

SEQ ID 45 



WO 02/34771 



PCT/GB01/04789 



-6- 



ATGTCACATCATCAACAAACCGTTTCAAAACAAACAATTATGGCGATTATCGCCATAGCACTCATTGGTTTTTCAGGAATTTTGTCTGAAACCAGT 
ATGAATGTCACCTTCCCGACACTGATGTCAGTCTATCAGTTACCCTTAAATAGCTTGCAATGGATGACGACCATTTATTTACTAGCAGTGGCGATT 
ATGATGACCACTTCGGCTACACTGAAAAAAAATGTGCGGGAAAGACCCCTCTTTTTTATGGCCACAGGTCTTTTTACATTTGGCACCATCTTGGCC 
GTTCTGACCCAGTCCTTTGCGATCATGTTGCTAGCCCGCATTTTTCAAGGCATTGGTACTGGTCTGGTAATGCCTCAGATGTTTAATATTATTTTA 
GAGCGTGTCCCAATGCATAAGGTAGGTCTATTTATGGGATTTGCTGGTCTTATTATTAGCTTAGCACCTGCTTTTGGGCCTACTTATGGGGGCTTT 
ATGATTAGCCATTTTAGTTGGCAATGGATTTTTATCTGTATACTCCCTGTACCACTGATTGCAGGTATTCTAGCTTATTATTACCTCGAAGATTCT 
CCAGTAAGCGAAAAAGTACCCTTTGACTGGTTGGCATTTATTGCACTATCGATTAGCTTAACTTCTGCCTTATTAGCTATTACTAGTCTAGAAAAC 
GGCAGTGTTAATTTGTATTACTTAGGGCTTTTTATTCTCAGCTTTATCCTCTTCCTCTACAAGAATCTCACAGCTAAGCAACCCTTTCTTGATATT 
CGCATTCTCAAAATTCCCTCTCTAACCTTTGGCCTGATTCCCTTTTTTGTCTTCCAGCTGATTAATTTAGGCATAAATTTTCTAACGCCAAACTTT 
ATTGTCATGGAAAAGATTGCTAATAGTTCTCAAGCTGGTATGGTGTTACTACCTGGTACCTTACTCGGAGCTCTACTAGCACCTGCTTTTGGTAAA 
CTTTATGATCAAAAAGGAGCAAGACTTTCGCTTTATTTAGGAAATGCCTTATTTAGTTTATCATTGATTATTATGACACTTCAAACAAGACATTTT 
ATGCTTTTACCATTCACTCTTTTATATATTTTATTCACGTTTGGGCGTAACATGGGCTTTAATAATAGCTTAGCCACGGCTATTCGAGAATTGCCT 
GCCGAGAAAAATGCCGATGCCACGGCCATTTTTCAGATGATGCAGCAATTTGCTGGCGCTCTAGGAACTGCTATGGCATCACTGATAGCAAATAGT 
CAAGCAGAATTCACAAGCGGTGTCCAGTCTGTCTACCTTCTCTTTACTATTTTTGCTCTACTTGATTTTATCTTTTTCTTTGCTATGTTTTACCAT 
TTAGGGAAAAAAGGATTAGC C 

SEQ ID 46 

MSHHQQTVSKQTIMAIIAIALIGFSGILSETSMNVTFPTLMSVVrQLPLNSLQWMTTIYLLAVAIMMTTSATLKKHVRERPLPFMATGLFTFGTILA 
VLTQSFAIMLLARIFQGIGTGLVMPQMFNIILERVPMHKVGLFMGFAGLIISLAPAFGPTYGGFMISHFSWQWIFICILPVPLIAGILAYYYLEDS 
PVSEKVPFDWLAFIALSISLTSALLAITSLENGSVNLYYLGLFILSFILFLYKNLTAKQPFLDIRILKIPSLTFGLIPFFVFQLINLGINFLTPNF 
IVMEKIANSSQAGMVLLPGTLLGALLAPAFGKLYDQKGARLSLYLGNALFSLSLIIMTLQTRHFMLLPFTLLYILFTFGRHMGFNNSLATAIRELP 
AEKNADATAIFQMMQQFAGALGTAMASLIANSQAEFTSGVQSVYLLFTIFALLDFIFFFAMFYHLGKKGLA 

SEQ ID 47 

ATGAGTTTATCCATCATGACAAAACACAAACACCTAACTCTCTTAGACCGTAATGACATCCAATCTGGTTTGGATAGAGGAGAAACCTTTAAAGCC 
ATCGGGCTTAATCTACTGAAACACCCTACTACTATCGCAAAAGAAGTCAAACGAAATAAGCAACTAAGAGAATCAACCAAAGACTGCCTAGACTGT 
CCGCTACTAAGAAAAGCTCCCTATGTTTGTAATGGGTGTCCAAAGAGGAGGATCAACTGTGGTTACAAGAAGACCTTCTATCTTGCTAAGCAAGCT 
CAAAGAAACTATGAAAAACTTTTAGTTGAATCTAGAGAAGGAATCCCTTTGAACAAAGAGACCTTCTGGAAAATAGATAGAGTGCTTTCTAATGGG 
GTCAAGAAGGGCCAACGTATCTATCATATCCTCAAAACCAACGATCTAGAAGTGAGTTCTTCAACCGTTTATCGACACATCAAGAAAGGCTACCTA 
TCCATCACACCAATCGACCTACCCAGAGCTGTGAAGTTCAAAAAAAGGCGAAAGAGCACACTCCCTCCTATTCCAAAAGCGATTAAAGAAGGGCGA 
CGGTACGAGGATTTTATAGAACACATAACNNNNNTTAAT 

SEQ ID 48 

MSLSIMTKHKHLTLLDRNDIQSGLDRGETFKAIGLNLLKHPTTIAKEVKRNKQLRESTKDCLDCPLLRKAPYVCNGCPKRRINCGYKKTFYLAKQA 
QRNYEKLLVESREGIPLNKETFWKIDRVLSNGVKKGQRIYHILKTKDLEVSSSTVYRHIKKGYLSITPIDLPRAVKFKKRRKSTLPPIPKAIKEGR 
RYEDFIEHTTXXN 

SEQ ID 49 

ATGGCTAAAAAAGTTGAAAAACTTGTAAAACTTCAAATTCCTGCTGGTAAAGCAACTCCAGCTCCACCAGTTGGACCAGCACTTGGTCAAGCAGGA 
ATCAACATCATGGGATTCACTAAAGAGTTTAACGCTCGTACAGCTGATCAAGCTGGTATGATTATTCCAGTTGTTATCTCAGTATATGAAGACAAA 
TCATTTGATTTCATCACTAAAACACCACCAGCTGCTGTTCTTTTGAAAAAAGCTGCAGGTGTTGAAAAAGGATCAGGTGAACCTAACAAAACTAAA 
GTTGCAACAATTACTCGTGCGCAAGTACAAGAAATTGCTGAAACTAAAATGCCAGATTTAAACGCTGCAAACCTTGAGTCTGCAATGCGTATGATC 
GAAGGTACTGCTCGTTCTATGGGATTCACTGTTACTGAC 

SEQ ID 50 

MAKKVEKLVKLQIPAGKATPAPPVGPALGQAGINIMGFTKEFNARTADQAGMIIPWISVYEDKSFDFITKTPPAAVLLKKAAGVEKGSGEPNKTK 
VATITRAQVQEIAETKMPDLNAANLESAMRMIEGTARSMGFTVTD 

SEQ ID 51 

ATGCAATATTGCATATCTGTGGGAGGTAAAAATCTCAATTACCGCCAAAACCACAACAGGAGGATTTTTAAAATGGCTAAAAAAGTCGAAAAACTT 
GTAAAACTTCAAATCCCTGCTGGTAAAGCTACACCAGCTCCACCAGTTGGACCAGCTCTTGGTCAAGCAGGTATCAACATCATGGGCTTCACTAAA 
GAATTTAACGCTCGTACAGCTGATCAAGCTGGTATGATCATCCCAGTTGTTATCTCAGTTTATGAAGACAAATCATTTGATTTCATCACTAAAACA 
CCACCAGCTGCTGTTCTTTTGAAAAAAGCTGCAGGTGTTGAAAAAGGATCAGGTACACCTAACACTACTAAGGTTGCGACAGTTACTCGTGCACAA 
GTACAAGAAATTGCTGAAACTAAGATGCCAGATTTGAACGCTGCAAACATTGAAGCTGCAATGCGTATGATCGAAGGTACTGCTCGTTCTATGGGA 
TTCACTGTTACTGAC 

SEQ ID 52 

MQYCISVGGKNLNYRQNHNRRIFKMAKKVEKLVKLQIPAGKATPAPPVGPALGQAGINIMGFTKEFNARTADQAGMIIPWISVYEDKSFDFITKT 
PPAAVLLKKAAGVEKGSGTPNTTKVATVTRAQVQEIAETKMPDLNAANIEAAMRMIEGTARSMGFTVTD 

SEQ ID 53 

ATGGCTAAAAAAAGTAAAAACTTACGTGCTGCTCTTGAGAAAATTGATAGCACTAAAGCATACAGCGTAGAAGAAGCTGTAGCrCrTGCAAAAGAA 
ACTAACTTTGCTAAATTTGATGCAACTGTTGAAGTTTCTTATAACCTTAACATTGACGTTAAAAAAGCTGACCAACAAATCCGTGGTGCTATGGTT 
TTACCAGCAGGTACTGGTAAAACTTCACGTGTTCTTGTTTTTGCTCGTGGTGCTAAAGCTGAAGAAGCTAAAGCAGCAGGTGCAGACTTTGTCGGT 
GAAGATGACTTAGTTGCTAAAATCCAAGGTGGATGGCTTGACTTTGATGTTGTTATCGCAACACCAGATATGATGGCACTTGTTGGACGTCTTGGA 

ATTACTTACCGTGCTGATAAAGCAGGTAACGTCCAAGCCCTTATTGGTAAAGTTTCATTTGATGATGCTAAATTAGTTGATAACTTCAAAGCATTT 
AATGATGTTATTGTTAAAGCTAAACCAGCTACTGCAAAAGGAACTTACATCACAAACCTTTCAATTACAACAACACAAGGTGTTGGTATCAAAGTT 
GATCCTAACTCACTT 

SEQ ID 54 

MARKS KNLRAALEKIDSTKAYSVEEAVALAKETNFAKFDATVEVSYNLNIDVKKADQQIRGAMVLPAGTGKTSRVLVFARGAKAEEAKAAGADFVG 
EDDLVAKIQGGWLDFDWIATPDMMALVGRLGRVLGPRNLMPNPKTGTVTMDVAKAVEESKGGKITYRADKAGNVQALIGKVSFDDAKLVDNFKAF 
NDVI VKAKPATAKGTYITNLS I TTTQGVGI KVDPNSL 

SEQ ID 55 

ATGGCTAAAAAAAGCAAACAAATGCGTGCTGCACTTGAAAAAGTAGATAGCACAAAAGCGTACAGTGTAGAAGAAGCTGTAGCATTAGTAAAAGAA 
ACGAACTTCGCAAAATTTGATGCGTCTGTTGAAGTTGCTTACAACTTGAACATTGACGTTCGTAAAGCAGACCAACAAATCCGTGGCGCAATGGTA 
TTGCCAAACGGAACTGGTAAAACACAACGTGTTCTTGTTTTTGCACGTGGTGCAAAAGCTGAAGAAGCAAAAGCAGCTGGTGCAGACTTCGTAGGT 
GAAGACGACCTTGTTGCAAAAATCAATGGTGGATGGCTTGACTTTGACGTTGTTATCGCAACGCCAGACATGATGGCTATCGTAGGTCGTCTTGGA 
CGTGTCCTTGGACCTCGTAACTTGATGCCAAACCCTAAAACTGGTACAGTAACGATGGATGTTGCTAAAGCCGTTGAAGAGTCTAAAGGTGGTAAA 
ATCACTTACCGTGCTGACAAAGCAGGTAATGTTCAAGCTCTTATTGGTAAAGTTTCATTTGATGCTGACAAATTGGTTGAAAACTTCAAAGCCTTC 
CACGATGTAATGGCTAAAGCTAAACCTGCAACAGCTAAAGGAACTTACA^GGCAAACGTCTCAATCACATCAACACAAGGTGTTGGTATCAAGGTT 
GATCCTAACTCACTT 

SEQ ID 56 



WO 02/34771 



PCT/GB01/04789 



-7- 



MAKKSKQMRMLEKVDSTK^ySVEEAVALVKETNFAKFDASVEVAYMLNIDVRKADQQIRGAMVLPNGTGKTQRVLVPARGAKAEEAKAAGADFVG 
EDDLVAKINGGWLDFDWIATPDMMAIVGRLGRVLGPRNLMPNPKTGTVTMDVAKAVEESKGGKITYRADKAGNVQALIGKVSFDADKLVENFKAF 
HDVMAKAKPATAKGTYMANVS I TSTQGVGI KVDPNSL 

SEQ ID 57 

TTGGTAAAAATGAGACGTAACATATTATTGAGCATTACTTGTTTATTGATGGTGACTCTGACTGCATGCCATTCACAGGATAGCAAAAGTCATAAA 
CTAAACAGTGATAAACTCACGCTTGCTTGGGGAGAAGACTTTGGTGATGTTAATCCGCATCGCTATAACCCTGATCAGTTTGTTATCCAGGATATG 
GTTTATGAGGGGTTGGTACGATATGGTGACAATGGGAAAATTGAACCAGCTTTAGCGAAAAGCTGGAGCATTAGTCAAGATGGAAAAACCTACACT 
TTTAAATTGAGAAATGCTAAATATTCTGATGGCAGTAACTTTAATGCTGCGAATGTCAAACGTAATTTTGATAGTATTTTTTCGAAGTCTAATAGA 
GGTAATCATAATTGGTTTAATTTAACGAATCAATTGGAAAATTATCGTGCCTTGAATCAAAGTACTTTTGAAATTAAACTGAAACAAGCTTATAGT 
GCTACTTTATATGATCTCTCTATGATTCGACCAATTCGCTTTTTATCTGATAGCGCTTTCCCTAAAGGTGATGATACAACTAAGAAGAATGTAAAA 
AAACCAATTGGAACGGGTCAATGGGTTGTGAAAAGTAAAAAGCAAAATGAATATATTACCTTCAAACGTAATGAGAATTACTGGGGAAAGAAACCA 
AAATTAAAAGAAGTAACCGTAAAAGTTATACCCGATGCTCAGACGCGTGCTTTAGCATTCGAATCAGGTGACGTTGATTTGATCTATGGGAATGGC 
ATTATTGGTTTAGACACTTTTGCCCAATATACGAAGGACAAGAAATATGTCACAGCTATTTCTCAACCTATGTCAACAAGACTTTTGTTGCTAAAT 
GCTAAGGAAAGTATTTTCCAAGATAAAAAAGTTCGTCAGGCAATGAATCATGCTATTGACAAGGTTTCTATTGCTAAGAACACCTTTAGAGGAACA 
GAAAAGCCAGCAGACACTATTTTTTCAAAATCAACATCTCACTCAGATGCTAAGTTAAATCCTTATAGCTATAATGTTGATAAAGCAAATCAGCTA 
TTGGATCAAGCTGGTTGGAAGATGGGAAAAGATAAGGTTCGTGAAAAAGATGGTAAAACTCTAACCTTACGTCTTCCTTATATCGCCACTAAGGCA 
ACTGATAAAGACCTGGTAACTTATTTCCAAGGAGAATGGCGTAAAATCGGTATTAATGTTTCTCTTATTGCTATGGAAGAAGATGATTATTGGGCT 
AATGCTAAAAAGGGTAATTTTGATATGATGTTAACCTATTCTTGGGGAGCACCATGGGACCCTCATGCTTGGATGTCGGCATTAACTGCCAAGGCA 
GATCATGGACATCCAGAAAATATAGCTTTAGAAAATCTAGCAACTAAAACTGAAATGGATAGACTTATTAAGTCAGCTCTAGTAGATCCTAAGGAA 
GAAAATGTTGATAGAGACTATAAGAAGGTTCTTGAATTATTGCATGATGAGGCTGTATATATCCCATTAACTTATCAATCGGTGATTTCTGTTTAT 
AGGAAAGGTGATTTTAAAACCATGCGTTTTGCGCCAGAAGAAAATTCATTCCCATTACGCTATATAGAAAAAAACAATGTATCTAAG 

SEQ ID 58 

MVKMRRNILLSITCLLMVTLTACHSQDSKSHKLNSDKLTLAWGEDFGDVNPHRYNPDQFVIQDMVyEGLVRYGDNGKIEPALAKSWSISQDGKTYT 
FKLRNAKYSDGSNFNAANVKRMFDSIFSKSNRGNHNWFNLTNQLENYRALNQSTFEIKLKQAYSATLYDLSMIRPIRFLSDSAFPKGDDTTKKNVK 
KPIGTGQWWKSKKQNEYITFKRNENYWGKKPKLKEVTVKVIPDAQTRALAFESGDVDLIYGNGIIGLDTFAQYTKDKKYVTAISQPMSTRLLLLN 
AKESIFQDKKVRQAMNHAIDKVSIAKNTFRGTEKPADTIFSKSTSHSDAKLNPYSYKVDKANQLLDQAGWKMGKDKVREKDGKTLTLRLPYIATKA 
TDKDLVTYFQGEWRKIGINVSLIAMEEDDYWANAKKGNFDMMLTYSWGAPWDPHAWMSALTAKADHGHPENIALENLATKTEMDRLIKSALVDPKE 
ENVDRDYKKVLELLHDEAVYIPLTYQSVISVYRKGDFKTMRFAPEENSFPLRYIEKNNVSK 

SEQ ID 59 

TTGATTGTGTCAAAATACCTAAAATACTTCTCTATTATCACGTTATTTTTGACTGGGCTTATTTTAGTTGCATGTCAACAACAAAAGCCTCAAACA 
AAAGAACGTCAGCGCAAACAACGTCCAAAAGACGAACTTGTCGTTTCTATGGGGGCAAAGCTCCCTCATGAATTCGATCCAAAGGACCGTTATGGA 
GTCCACAATGAAGGGAATATCACTCATAGCACTCTATTGAAACGTTCTCCTGAACTAGATATAAAAGGAGAGCTTGCTAAAACATACCATCTCTCT 
GAAGATGGGCTGACTTGGTCGTTTGACTTGCATGATGATTTTAAATTCTCAAATGGTGAGCCTGTTACTGCTGATGATGTTAAGTTTACTTATGAT 
ATGTTG/iAAGCAGATGGAAAGGCTTGGGATCTAACCTTCATTAAG.aACGTTGAAGTAGTTGGGAAAAATCAGGTCAATATCCATTTGACTGAGGCG 
CATTCGACATTTACAGCACAGTTGACTGAAATCCCAATCGTCCCTA.AAAAACATTACAATGATAAGTATAAGAGCAATCCTATCGGTTCAGGACCT 
TACATGGTAAAAGAATATAAGGCTGGAGAACAAGCTATTTTTGTTCGTAACCCTTATTGGCATGGGAAAAAACCATACTTTAAAAAATGGACTTGG 
GTCTTACTTGATGAAAACACAGCACTAGCAGCTTTAGAATCTGGTGATGTTGATATGATCTACGCAACGCCAGAACTTGCTGATAAAAAAGTCAAA 
GGCACCCGCCTCCTTGATATTCCATCAAATGATGTGCGCGGCTTATCATTACCTTATGTGAAAAAGGGCGTCATCACTGATTCTCCTGATGGTTAT 
CCTGTAGGAAATGATGTCACTAGTGATCCAGCAATCCGAAAAGCCTTGACTATTGGTTTAAATAGGCAAAAAGTTCTCGATACGGTTTTAAATGGT 
TATGGTAAACCAGCTTATTCAATTATTGATAAAACACCATTTTGGA.^TCCAAAAACAGCCATTAAAGATAATAAAGTAGCTAAAGCTAAGCAATTA 
TTGACAAAAGCGGGATGGAAAGAACAAGCAGACGGTAGCCGTAAAAAAGGTGACCTTGATGCAGCGTTTGATCTGTACTACCCTACTAATGATCAA 
TTGCGAGCGAACTTAGCCGTTGAAGTAGCAGAGCAAGCCAAGGCCCTAGGGATTACTATTAAACTCAAAGCTAGTAACTGGGATGAAATGGCAACG 
AAGTCACATGACTCAGCCTTACTTTATGCCGGAGGACGTCATCACGCGCAGCAATTTTATGAATCGCATCATCCAAGCCTAGCAGGGAAAGGTTGG 
ACCAATATTACGTTTTATAACAATCCTACCGTGACTAAGTACCTTGACAAAGCAATGACATCTTCTGACCTTGATAAAGCTAACGAATATTGGAAG 
TTAGCGCAGTGGGATGGCAAAACAGGTGCTTCTACTCTTGGAGATTTGCCAAATGTATGGTTGGTGAGCCTTAACCATACTTATATTGGTGATAAA 
CGTATCAATGTAGGTAAACAAGGCGTCCACAGTCATGGTCATGATTGGTCATTATTGACTAACATTGCCGAGTGGACTTGGGATGAATCAACTAAG 

SEQ ID 60 

LIVSKYLKYFSIITLFLTGLILVACQQQKPQTKERQRKQRPKDEI.WSMGAKIiPHEFDPKDRYGVHNEGNITHSTI.LKRSPELDIKGELAKTYHLS 
EDGLTWSFDLHDDFKFSNGEPVTADDVKFTYDMLKADGKAWDLTFIKNVEWGKNQVNIHLTEAHSTFTAQLTEIPIVPKKHYNDKYKSNPIGSGP 
YMVKEYKAGEQAIFVRNPYWHGKKPYFKKWTWVLLDENTALAALESGDVDMIYATPELADKKVKGTRLLDIPSNDVRGLSLPYVKKGVITDSPDGY 
PVGNDVTSDPAIRKALTIGLNRQKVLDTVLNGYGKPAYSIIDKTPFWNPKTAIKDNKVAKAKQLLTKAGWKEQADGSRKKGDLDAAFDLYYPTNDQ 
LRANLAVEVAEQAKALGITIKLKASNWDEMATKSHDSALLYAGGRHHAQQFYESHHPSLAGKGWTNITFYNNPTVTKYLDKAMTSSDLDKANEYWK 
LAQWDGKTGASTLGDLPNWLVSLNHTYIGDKRINVGKQGVHSHGHDWSLLTKIAEWTWDESTK 

SEQ ID 61 

ATGTATCTAAGTAGTTCGATCATCAAAAAAATATTGTCAGCTTTTTTGGCATTGTTTTTCATATCACTTCTAACATTTATTCTTATCAAACTATCA 
ACAGTTAATTCAGCAGAAAATTACCTTCGTTTATCAAAAATAAGTGTTAGTCCAGAAGCGCTAAAAGAAGCAGAGCACTATTTAGGTTTAGATAAG 
CCATTATGGAAGCAGTACTGGCTGTGGTTCCAAAAAGCATTAACAGGAGATTTTGGATATTCTTATGTGCTCAGGTTGCCAGTATTAGATTTGGTT 
TTACAACGGTTTTTGGCTACTTTATTTTTAGGCACGAGTGCCTTCTTGCTAATTGTTACCATTTCTACCCCGTTAGGTGTGTGGGCTGGCTTACAT 
GAATCTGCTCGGAGTGATCACTTGATTCGATTTTTGAGTTTTTCTAGTGTGTCTATGCCAAATTTTTGGGTTGCTTACTTGTTGATGCTGCTATTT 
TCGGCAAAATTAAATCTTCTGCCTGTTTCAGGAGGTAACGATTTACAAAGTTTAATTTTGCCAAGTATTACCTTAAGTTTTTCTACCGTAGGTCAA 
TACATAGCCCTTATTCGAAAAGCTATTAGTCAAGAAAATAGAAGTTTAAATGTGGAAAATGCCCGATTAAGAGGAGTAAAAGAACGTTATATTGTC 
ACACATCACCTCCTTAGAAATGCCTTACCTGCGATAATGACAGCACTTAGCTTGACTTGGGTTTACTTATTAACAGGATCAATTATTGTTGAAGAA 
ATTTTTTCATGGAATGGAATAGGACGTTTATTTGTGACCAGTCTAAGAACTTCAGATCTTCCAGTAATACAAGCTTGTATGCTAATTTTTGGAACC 
TTATTTTTAGCTAATAATTTTATGACACAGTGTTTTATGAATTGGGTTGATCCTCGGTTACGAAAGTCAAGGGAGAAA 

SEQ ID 62 

MYLSSSIIKKH1SAFLALFFISLLTFII1IKLSTVNSAENYLRLSKISVSPEALKEAEHYLGLDKPLWKQYWLWFQKALTGDFGYSYVLRLPVLDLV 
LQRFLATLFLGTSAFLLIVTISTPLGVWAGLHESARSDHLIRFLSFSSVSMPNFWVAYLLMLLFSAKLNLLPVSGGNDLQSLILPSITLSFSTVGQ 
YIALIRKAISQENRSLNVENARLRGVKERYIVTHHLLRNALPAIMTALSLTWVYLLTGSIIVEEIFSWNGIGRLFVTSLRTSDLPVIQACMLIFGT 
LFLANNFMTQCFMNWVDPRLRKSREK 

SEQ ID 63 

GTGAAACGTACTACCATTATTATCATCTGGAAAATCATCAGATGTGTCACGCTTATTTTTGGGGTATCTGTTTTGACCTTCGTTTTGTTAAAACAA 
TCTCCAGTAGATCCAGTCATGGCAAGTGTCAATTATGACACATCACTAACCCCTGCTCAGTACAAAGCGATTGCTCACCACTATGGCTTGGATAAG 
CCAGCTCTAGTCCAATATTTTATTTGGTTGAAAAATGTGATACAGGGAGATTTAGGGACCTCGCTCGTTTATCGGCAACCTGTTAGTGATATTATT 
AGATCACGGGCAGGTGCTTCTTTCATACTTATGGGACTCTCTTGGATCTTATCGGGTCTTATTGGATTTATCTTAGGAACGTTATCCGCTTTCCAT 
CAAGGGAAATTACTTGACCGAGTTGTCAGGTGGTTTTCATACCTTCAGATATCAGTACCAACGTTTTGGATTGGACTCATTTTTTTATTAATCTTT 
TCTGTCCAGCTGGGGTGGTTCCCGATTGGTATTTCTTCCCCGATAGGCACTTTGAGTCAAGATATTACGTTAGCTGATCGAGTTAAGCACCTTATG 
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TTACCTGTTTTCACGCTAAGTATTCTAGGCATTGCCAATGTCACCCTTCATACGAGAACTAAAATGATGTCGGTGCTTTCTAGTGAATATGTCTTA 
TTTGCCAGAGCGCGTGGGGAAACACAGTGGCAAATTTTTAAACATCATTGCCTTAGAAATGCTATCGTACCAGCTATTACACTGCATTTTTCCTAT 
TTTGGAGAATTGTTTGGAGGATCTGTTCTTGCTGAGCAAGTTTTCTCATATCCTGGCTTAGGGTCTACCCTCACTGAAGCAGGACTTAAAAGTGAT 
ACACCGCTCCTTCTAGCTATTGTGATGATAGGGACATTATTTGTTTTTGCGGGCAATCTTATTGCGGATATTTTAAATAGCATCATCAATCCACAG 
TTAAGGAGAAAAGTA 

SEQ ID 64 

VKRTTIIIIWKIIRCVTLIFGVSVLTFVLLKQSPVDPVMASVNYDTSI.TPAQyKAIAHHYGLDKPALVQYFIWLKNVIQGDLGTSLVYRQPVSDII 
RSRAGASFILMGLSWILSGLIGFILGTLSAFHQGKLLDRWRWFSYLQISVPTFWIGLIFLLIPSVQLGWFPIGISSPIGTLSQDITLADRVKHLM 
LPVFTLSILGIANVTLHTRTKMMSVLSSEYVLFARARGETQWQIFKHHCLRNAIVPAITLHFSYFGELFGGSVLAEQVFSYPGLGSTLTEAGLKSD 
TPLLLAIVMIGTLFVFAGNLIADILNSIINPQLRRKV 

SEQ ID 65 

TTGTTAGTGATTAGTGCCATTTTTGCCCCTATTCTATCTAGCTTTGATCCACAATACGTAGATTTATCACAAAAATTATTGGCTCCCAATAATGTT 
CATTTGTTAGGGACTGACCAATTGGGTAGAGATGTATTATCTCGCTTGCTTTATGGTGCTAGATATTCACTGTTTTTAGCTATTATTATTAGCTTA 
TTGGAATTAACGATTGGTATGTTTGTGGGTCTTATTGTTGGTTGGTATCAAGGAAAGTTAGAAAACCTCTTTTTATGGArAGCTAATATTATTTTA 
GCTTTTCCGAGCTTTTTGCTCTCTCTTGCAACCGTGGGAATCTTAGGTCATGGTCTAGGGAATTTAATTTTTGCAATTGTCTTTGTGGAATGGGTT 
TACTATGCTAAATTAATGACCAATTTAGTTAAGAGTGCAAAAAAAGAGCCTTATGTGATAAATGCGCAAATTATGGGACTTTCAGTCTGGCATATT 
TTAAGAAAACATATTTTTCCTTTTGTGTATCAGCCAATCCTCGTTATG3TCCTTATGAATATAGGAAATATTATTTTAATGATTTCTGGCTTTTCT 
TTCTTAGGGATTGGTGTGCAACCTAATGTCACAGAATGGGGAATGATGTTGCACGATGCTAGAGGATATTTTAGGACAGCTACTTGGATGATGTTA 
TCTCCTGGAATTGCGATTTTTTTAACAGTATTTTCCTTTAATACTTTAGGCGATGCCATAGATAAAAAAGATTGGAAACGACAATGGAACAGT 

SEQ ID 66 

MLVISAIFAPILSSFDPQYVDLSQKLLAPNNVHLLGTDQLGRDVLSRLLYGARYSLFLAIIISLLELTIGMFVGLIVGWYQGKLEHLFLWIANIIIi 
AFPSFLLSLATVGILGHGLGNLIFAIVFVEWVYYAKLMTNLVKSAKKEPYVINAQIMGLSWHII,RKHIFPFVYQPILVMVLMNIGNIILMISGFS 
FLGIGVQPNVTEWGMMLHDARGYFRTATWMMLSPGIAIFLTVFSFKTLGDAIDKKDWKRQWNS 

SEQ ID 67 

ATGATATTGAAACGTCGAACGATGGTTTTATGGCAACTGGGTATCGCCATTTCTCTCATTCTTAGTATTCTAGCCTTAAACCTTTATTTCTATAGG 
ACGCCTTTGGAAACCAATGCAGCTTTACGCAACCTCGCTCCTTCCTTAAACCATCTTTTTGGGACAGATGGTTTAGGTAGGGATATGTTTGTCAGA 
ACGATTAAAGGGCTTTATTTCTCTTTACAAGTCGGCTTATTAGGCGCCCTTATGGGAGTCTTTCTTGCGACCGTTTTTGGAGTGCTTGCAGGTCTA 
GGAAATAGCCTTATTGATAAAATAATAGCCTGGTTGGTTGATTTGTTTATTGGTATGCCTCATTTGATTTTTATGATTCTCATTTCTTTTGTTGTT 
GGGAAAGGGGCTCAAGGGGTTATCATTGCAACAGCTGTTACCCATTGGCCCTCTCTAGCAAGGCTTATCCGCAATGAAGTCTATGATCTAAAGAAT 
AAAGCCTTTGTCCAGCTCTCTAAAAGCATGGGAAAAACGCCTTATTATATTGTGAGGCATCATATCCTGCCTTTGATTGCTTCTCAAATTTTCATT 
GGGTTTATCCTCTTATTTCCGCACGTCATCTTGCATGAAGCATCCATGACTTTCTTAGGATTTGGCCTTTCTGCCGAACAACCTTCGGTTGGTATC 
ATTTTGTCAGAGGCAGCTAAGCATATCTCTCTTGGCAATTGGTGGTTGGTGATTTTTCCAGGCCTTTATCTTATTTTGGTTGTCAATGCCTTTGAT 
ACTATCGGAGAATCTTTAAAGAAACTCTTTTACCCTCAAACGGATCATTTT 

SEQ ID 68 

MIL ^ T MVLWQLGIAISLILSILALNLYFYRTPLETNAALRNLAPSLNHLFGTDGLGRDMFVRTIKGLYFSLQVGLLGALMGVFLATVFGVLAGL 
GNSLIDKIIAWLVDLFIGMPHLIFMILISFWGKGAQGVIIATAVTHWPSLARLIRKEVYDLKNKAFVQLSKSMGKTPYYIVRHHILPLIASQIFI 
GFILLFPHVILHEASMTFLGFGLSAEQPSVGIILSEAAKUISLGKWWLVI FPGLYLILWNAFDTIGESLKKLFYPQTDHF 

SEQ ID 69 

i ;m w H^ACAATGGAACAGTTAGAAATAAGAAAATTGTCATTACAGATAGGAGAGGTCCCTQTACTAAGAGATTTTAGTTGTAAAATAGATATG 
GGAGAATCGCTAACTATTATTGGTGAGAGTGGTTCAGGGAAAACCCTCTTGGCAAAATTATTGGTTGGTCACATTCCACAAGGTATGACAGTTAGA 
GGAAACATATTTTTTAAGGGAGTTGATTTAGGTAAACTAACTGTAAAGCAGTGGCAGAAATTAAGGGGACGAGATATTGCCTATTTAGTGCAAAAT 
CCCATGTCTATGTTTAATCCTTTrCAAAAAATTGAAGCGCATATTTTGGAAACAATCCTTAGTCATGAGAAATGTTCAAAGAGAGTAGCCTTATCT 
AAAGCGTTAGAATGGATGAAACGTTTAAATTTAGATGATGCGATATCCCTGTTAAAAAAATACCCTTTTGAGCTTAGTGGAGGAATGCTACAAAGA 
ATTATGTTAGCCACTATATTATCTCTTGATCCTCAGGTAATCATATTAGATGAGCCGACCTCAGCGGTTGATTGTCATAATTGTTCTACTATATCA 
GCTATTTTGCAGGAATTGCAAAATAATGGAAAAACCTTGATTACTGTAACGCATGATTATCAGTTAGCTAGAGACCTGGGGGGACAATTATTAGTT 
ATAAGTGAGGGAGAAGTTGTTGAACAGGGACAAACCCAAGCTATTTTAAGCAATCCTCAACATAACTATACGAAAGCACTGACAGTGCAAATGGAG 
TATGAAGGAGATATTCTTAATGTTGGTTTG 

SEQ ID 70 

METTMEQLEIRKLSLQIGEVPVLRDFSCKIDMGESLTIIGESGSGKTLLAKLLVGHIPQGMTVRGNIFFKGVDLGKLTVKQWQKLRGRDIAYLVQN 
PMSMFNPFQKIEAHILETILSHEKCSKRVALSKALEWMKRLNLDDAISI.LKKYPFELSGGMLQRIMLATILSLDPQVIILDEPTSAVDCHNCSTIS 
AILQELQNWGKTLITVrHDYQLARDLGGQLLVISEGEWEQGQTQAILSNPQHWYTKALTVQMEYEGDILlWGE 

SEQ ID 71 

ATGACAAAAGAAAATAATGTAATCTTAACTGCCAAAGATGTGGTGGTAGAATTTGATGTGCGTGATCGTGTTTTAACAGCTATCCGTAACGTCTCA 
CTGGAACTTGTTGAAGGAGAAGTCCTTGCTTTTGTAGGGGAATCAGGCTCAGGTAAATCTGTTTTAACAAAGACCTTTACAGGGATGTTGGAGTCT 
AATGGACGCATTGCTAATGGTTCAATTGTCTATCGTGGGCAAGAATTGACAGATTTAAAAACAAATAAAGAGTGGGCAAAGATTCGCGGCTCAAAA 
ATCGCAACGATTTTCCAAGACCCAATGACCAGTCTTAGTCCCATTAAAACTATCGGTAGCCAAATCACAGAAGTGATTATTAAGCACCAAAAAGTA 
AGTCATGCCAAAGCTAAAGAAATGGCCCTTGATTACATGAATAAAGTGGGTATCCCAAATGCCAAAAAACGCTTTGAAGATTACCCATTTGAGTAT 
TCAGGAGGAATGCGTCAACGTATTGTTATCGCTATTGCTTTAGCTTGTCGCCCAGATATTCTTATCTGTGATGAGCCAACAACAGCCCTTGATGTG 
ACTATTCAAGCTCAAATCGTTGAGTTATTGAAGTCGCTTCAACGAGAATATCATTTCACCATTATCTTTATTACGCACGATTTAGGTGTTGTGGCA 
AGCATTGCAGATAAAGTGGCTGTCATGTATGCAGGAGAAATTGTTGAATTTGGAACAGTCGAAGAGATTTTCTATGATCCAAGACACCCCTATACA 
TGGAGTTTGCTGTCTAGCTTACCGCAGTTGGCAGATGAATCTGGTGAACTTTACGCTATTCCAGGAACGCCTCCATCACTTTATTCACCAATTATC 
GGAGATGCCTTTGCACTTCGCTCAGAATATGCTATGGTTTTAGACTTTGAAAAAGCACCTCCGGCGATTAACGTATCTGAGACTCATTGGGCCAAA 
ACATGGCTTTTACACCCAGAGGCTCCAAAAGTTCAAAAACCAGAAGTCATTCAAGATTTGCATCAAAAAATCTTAAGAAAAATGTCACAACAGGAG 
GAAGGAAATGTC 

SEQ ID 72 

MTKENNVILTAKDWVEFDVRDRVLTAIRNVSLELVEGEVbAFVGESGSGKSVLTKTFTGMLESNGRIANGSIVYRGQELTDLKTNKEWAKIRGSK 
IATIFQDPMTSLSPIKTIGSQITEVIIKHQKVSHAKAKEMALDYMHKVGIPNAKKRFEDYPFEYSGGMRQRIVIAIALACRPDILICDEPTTALDV 
TIQAQIVELLKSLQREYHFTIIFITHDLGWASIADKVAVMYAGEIVEFGTVEEIFYDPRHPYTWSLLSSLPQLADESGELYAIPGTPPSLYSPII 
GDAFALRSEYAMVLDFEKAPPAINVSETHWAKTWLLHPEAPKVQKPEVIQDLHQKILRKMSQQEEGNV 

SEQ ID 73 

ATGAAGGAGATATTCTTAATGTTGGTTTGTAATCATGTCGGAAAAACATTTGGACGACAAGAGGTTTTAAAGGACTGTCATTTTCATCTTAAAAGA 
GGAGAAATAATTGGTATAATGGGTAAAAGTGGCAGTGGTAAAAGTAGCCTTGCCCGACTCATTATAGGACTAGATAGTCCTACTTGTGGTTCGATA 
TATTTTCAAGGAAAAATTTACACACCTAAAGATGGTAAGGCGCAGATTATCCTTGTTTTTCAAGATGCGCTTAGTTCGGTCAATCCATATTTTAGT 
ATTGAGGAAATTTTGAATGAAGCTTTTTATGGAAAAAAAACAACTTTTGAATTATGTCAAATATTAGAAGCGGTGGGTTTAGATGGAACTTATCTA 
AAATATAAAGCTAGACAACTTAGTGGTGGTCAGCTACAGAGAGTTTGTATCGCTAGAGCTTTACTCTTAAAGCCTAAAATTATTATTTTTGATGAA 
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TCCTTAAGTGGATTAGACCCAGTAACTCAAATTAAAATGCTACGTTTATTACAAAAAATAAAACGCCGTTATGAATTAAGTTTTATAATGATTTCT 
CATGACCCTAAAATTTGTCAAGCTATCTGTAACCGGGTCTTTCTGATAAAAAATGGTTATTTAGTAGAAGATAATGAATTCTTGAAGAGAGCGTGT 
TCTACTAACTGTTTGACCAATCTC 

SEQ ID 74 

MKEIFLMLVCNHVGKTFGRQEVLKDCHFHLKRGEIIGIMGKSGSGKSSLARLIIGLDSPTCGSIYFQGKIYTPKDGKAQIILVFQDALSSVNPyFS 
IEEILNEAFYGKKTTFELCQILEAVGLDGTYLKYKARQLSGGQLQRVCIARALLLKPKIIIFDESLSGLDPVTQIKMLRLLQKIKRRYELSFIMIS 
HDPKICQAICNRVFLIKNGYLVEDNEFLKRACSTNCLTNL 

SEQ ID 75 

ATGAATGAAGCAATAATTCAATTAGATCATATTGATATTACCTTCCGTCAAAAAAAACGGGTTATCGAAGCTGTTAAAGATGTCACGGTTCATATC 

AAAATCACTGTTGATGGGGATGTGACTTTTGACCAGGGGAAAATTCAATTGTCAGC'TGATGCCCTTCGCCAAAAACGACGTGATATTGGTATGATC 
TTCCAACATTTCAATTTGATGGCCCAAAAAACAGCCAAAGAAAATGTAGCATTT3CGCTCCGTCATTCGTCGTTAAGTAAGACTGAGAAAGAACAC 
AAAGTTATCGAACTGCTAGAACTTGTAGGTTTATCAGAGCGAGCAGATAACTACCCTGCCCAGTTATCGGGTGGGCAAAAACAAAGGGTGGCTATT 
GCGCGTGCTCTAGCTAACGATCCAAAAATTTTGATTTCAGATGAGGCCACATCAGCACTAGATCCAAAAACCACTAAACAAATTTTGGCGCTCTTG 
CAAGAATTAAACCGCAAACTTGGCCTTACCATTGTTATGATTACTCATGAAATGCAAATTGTTAAGGATATTTGTAATCGTGTTGCTGTTATGCAA 
AATGGTGTTTTGATTGAAHAAGGTTCTGTCCTTGATATCTTTTCAAATCCAAAAGAAGCCTTGACACAGGAATTTATCACAACAGCTACAGGGATT 
GATGAGGCTTTAGAAAAAATTAACCAACAAGACATTGTTAAACA-TTGCCTGCAAATGCCCTTCTAGCTCAGTTGAAATATGCAGGAACTTCTACG 
GATGAGCCTCTACTTAATAGCATTTACCGTCAGTTTGAAGTGACAGCT.aATATTTTGTATGGCAATATTGAGATTTTAGATCATATTCCAGTTGGT 
GACATGATTGTTGTCTTGGAAGGGCAAGCTGAAAATATTCTTGCGGCTGAGAAAGCCTTGCATGAAGCTGGTGTTGATGTTAGTATTTTAAAGAGA 
GGAGCC 

SEQ ID 76 

MNEAIIQLDHIDITFRQKKRVIEAVKDVTVHINQGDIYGIVGYSGAGKSTLVRVINLLQAPTNGKITVDGDVTFDQGKIQLSADALRQKRRDIGMI 
FQHFNLMAQKTAKENVAFALRHSSLSKTEKEHKVIELLELVGLSERADNYPAQLSGGQKQRVAIARALANDPKILISDEATSALDPKTTKQILALL 
QELNRKLGLTIVMITHEMQIVKDICNRVAVMQNGVLIEEGSVLDIFSNPKEALTQEFITTATGIDEALEKINQQDIVKHLPANALLAQLKYAGTST 
DEPLLNSIYRQFEVTANILYGNIEILDHIPVGDMIWLEGQAENILAAEKALHEAGVDVSILKRGA 

SEQ ID 77 

GTGGAACCTAAATATCAACGTATATTAATTAAGTTATCTGGTGAAGCATTGGCGGGAGATAAGGGTGTCGGTATTGACATTCCTACCGTTCAATCT 
ATTGCAAAAGAAATTGCCGAAGTACACAATTCAGGTGTTCAAATAGCGCTTGTCATTGGTGGAGGTAATCTTTGGCGTGGAGAACCTGCAGCAGAA 
GCAGGGATGGATCGTGTTCAAC-CTGATTATACAGGGATGTTAGGGACAGTAATGAATGCTCTTGTAATGGCTGATAGCCTTCAACAATATGGGGTA 

GTCTTTGGAGCGGGTATTGGTTCGCCTTATTTCTCAACTGATACAACAGCAGCGCTTCGTGCTGCTGAGATTGAGGCAGAAGCAATTTTAATGGCT 
AAAAATGGAGTAGATGGTGTTTATAATGCTGATCCAAAGAAAGATGCCAATGCTGTCAAATTTGATGAATTAACTCACGTTGAAGTAATAAAACGA 
GGGTTAAAAATCATGGATGCAACCGCATCAACTATTTCAATGGATAATGATATTGACCTTGTTGTTTTCAATATGAATGAGACTGGTAATATTAAG 
CGTGTTGTTCTTGGAGAACAAATCGGAACAACTGTTTCAAACAAAGCATCTGAA 

SEQ ID 78 

mepkyqriliklsgealagdkgvgidiptvqsiakeiaevhnsgvqialvigggnlwrgepaaeagmdrvqadytgmlgtvmnalvmadsleqygv 
dtrvqtaipmqtvaepyvrgralrhleknriwfgagigspy:--stdttaalraae.teaeailmakngvdgvynadpkkdanavkfdelthvevikr 
glkimdatastismdndidlwfnmnetgnikrwlgeqigttvsnkase 
SEQ ID 79 

GTGGAACCTAAATATCAACGTATATT?J\TTAAGTTATCTGGTGAAGCATTAGCAGGTGAAAAAGGAGTTGGCATTGACATTCCAACTGTTCAGGCT 
ATTGCAAAAGAAATTGCCGAAGTTCATGTGTCGGGAGTACAGATCGCTCTTGTTATTGGTGGAGGCAATCTCTGGCGTGGAGAGCCTGCAGCAGAC 
GCTGGAATGGACCGTGTTCAGGCTGATTACACTGGCATGCTTGGAACGGTGATGAATGCCCTAGTCATGGCTGATAGTCTTCAACATTATGGTGTT 
GATACCCGTGTGCAAACAGCTATTCCTATGCAAAATGTAGCAGAACCTTATATTCGCGGACGTGCCTTGCGCCATCTAGAAAAAAATCGGATTGTT 
GTTTTTGGAGCTGGTATTGGCTCGCCTTATTTTTCAACAGACACCACCGCGGCACTGCGTGCTGCTGAGATTGAAGCAGATGCTATTTTAATGGCA 
AAAAATGGTGTGGATGGGGTCTATAATGCTGATCCTAAAAAAGATGCTAATGCGGTTAAATTTGATGAATTAACACATGGTGAAGTGATCAAACGT 
GGTCTCAAAATCATGGATGCAACGGCATCGACCTTATCGATGGATAACGATATTGATTTGGTGGTTTTCAATATGAATGAAGCTGGCAATATTCAA 
CGTGTTGTCTTTGGAGAACATATTGGAACTACTGTATCAAATAAAGTTTGTGAC 

SEQ ID 80 

VEPKYQRILIKLSGEALAGEKGVGIDIPTVQAIAKEIAEVHVSGVQIALVIGGGNLWRGEPAADAGMDRVQADYTGMLGTVMNALVMADSLQHYGV 
DTRVQTAIPMQNVAEPYIRGRALRHLEKNRIWFGAGIGSPYFSTDTTAALRAAEIEADAILMAKNGVDGVYNADPKKDANAVKFDELTHGEVIKR 
GLKIMDATASTLSMDNDIDLWFNMNEAGNIQRWFGEHIGTTVSNKVCD 

SEQ ID 81 

TTGATTGATGATTTATCAAATGGTGAAATTAAAAGAACACGAGCTTCAGGTACAGTAATAGAAGCTAATTGGTTAAGGGGGGTTGGCGCTCCA 

SEQ ID 82 

MIDDLSNGEI KRTRASGTVI EANWLRGVGAP 

SEQ ID 83 

ATGACTAAGGAAATCGTTACAAAAGCTCAAGAGCGTTTTGAGCAATCACACCAAAGTTTATCAAGAGAATTTGCAGGGATTCGTGCAGGACGTGCT 
AATGCTAGCTTGCTTGATCGTATTCAAGTTGAGTATTATGGAGCGCCAACCCCCCTTAACCAATTAGCTTCTATTACTGTACCTGAAGCTCGTGTT 
CTTTTAATTTCACCATTTGATAAATCATCAATCAAAGATATTGAGCGTGCTATTAACGAATCAGATTTAGGTATTAATCCTGCAAATGATGGTTCA 
GTTATTCGTCTTGTTATTCCAGCTTTGACAGAAGAAACACGTCGTGATTTAGCTAAAGAAGTGAAAAAAGTCGGAGAAAATGCTAAGATTGCTATC 
CGTAATATTCGCCGTGATGCTATGGATGAAGCTAAGAAGCAAGAAAAGAATAAAGAAATTACAGAAGATGACTTGAAATCTCTTGAAAAAGATATT 
CAAAAGGCTACTGATGATGCTGTAAAACATATTGATGAGATGACTGCTAATAAAGAAAAAGAATTGTTGGAAGTT 

SEQ ID 84 

MTKEIVTKAQERFEQSHQSLSREFAGIRAGRANASLLDRIQVEYYGAPTPLNQLASITVPEARVLLISPFDKSSIKDIERAINESDLGINPANDGS 
VIRLVIPALTEETRRDLAKEVKKVGENAKIAIRNIRRDAMDEAKKQEKNKEITEDDLKSLEKDIQKATDDAVKHIDEMTANKEKELLEV 

SEQ ID 85 

ATGGCAAATGCAATTATTGAAACTGCAAAAGAACGTTTTGCACAATCCCATCAGTCTTTATCACGTGAATATGCCAGCATTCGTGCGGGTCGTGCC 
AACGCTAGTCTTTTAGACCGTATCCAAGTTGATTATTACGGGGCACCGACACCATTAAATCAATTGGCTTCAATCACTGTACCAGAAGCGCGTGTC 
TTATTGATCTCGCCTTTTGATAAATCTTCTATCAAAGATATCGAGCGCGCTCTTAACGCATCAGATTTAGGCATTACACCTGCTAACGATGGCTCT 
GTCATTCGTTTGGTTATTCCAGCTTTGACCGAAGAAACACGTAAAGAATTAGCCAAAGAAGTGAAAAAAGTTGGTGAAAATGCTAAAATTGCAATC 
CGTAATATCCGCCGCGATGCTATGGATGATGCTAAAAAGCAAGAAAAAGCAAAAGAAATCACTGAAGATGAGTTAAAAACACTTGAGAAAGATATC 
CAAAAAGCAACCGATGATGCTATCAAAGAAATTGACCGCATGACGGCTGAAAAAGAAAAAGAATTGCTCTCAGTG 

SEQ ID 86 

MANAIIETAKERFAQSHQSLSREYASIRAGRANASLLDRIQVDYYGAPTPLNQLASITVPEARVLLISPFDKSSIKDIERALNASDLGITPANDGS 
VIRLVIPALTEETRKELAKEVKKVGENAKIAIRNIRRDAMDDAKKQEKAKEITEDELKTLEKDIQKATDDAIKEIDRMTAEKEKELLSV 
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SEQ ID 87 

TTGGCAAGTAATAAAATGATTATGGAGGTAACTGATAGAATCA&AACCAGATGGATTTGGTTTGTCGGTTACCTTTTTAAAAGGAGAAAAATGAAT 
ACATTATTAGCGACAGTCATAACAGGCTTAGTAACTGATGAAAACAAAGATTTTTACTTTATCCAAAAAGATGGCTTTACCTTTGCATTATCAAAG 
TCAGAAGGAGAGCATCACATTGGTGAAATGGTTAAAGGATTCGCCTATACAGATATGCAACAAAAAGCACGTCTTACAACTAAAGAAACATTTGCG 
ACTCGAGATCATTATGGTTGGGGGACAGTTACTGAGGTACGTAAAGACTTGGGAGTATTTCTTGATACTGGTCTTCCAGATAAGCAAGTGGTTGTT 
TCTTTGGATGTTCTTCCTGAATTGAAAGAACTTTGGCCTAAAAAAGGTGATCGCCTCTACGTTTGCTTAGATGTTGATAAAAAAGATCGTCTCTGG 
GCTCTCCCrGCAGATCCTGAAGTGTTTCAACGAATGGCAACCCCTGCATATAACAATATGCAAAATCAAAATTGGCCAGCAATCGTTTATCGCTTA 
AAATTGTCAGGAACTTTTGTTTATCTACCAGAAAATAATATGCTCGGCTTTATTCACCCTAGTGAACGTTACAGTGAACCTCGTTTAGGGCAAGTG 
CTGGATGCACGAGTTATTGGCTTCAGAGAAGTTGATAGAACCTTAAATTTATCATTAAAGCCTCGTTCTTTTGAAATGTTAGAAAATGACGCACAA 
ATGATTTTAACGTATTTAGAAAGTAACGGAGGATTCATGACTTTAAATGATAAATCTTCTCCAGAGGAAATTAAAGCTACTTTTGGAATTTCCAAA 
GGTCAGTTTAAAAAAGCACTTGGAGGACTCATGAAAGCTAAAAAGATCAAACAAGATCAGCTAGGTACAGAATTATTA 

SEQ ID 88 

MASNKMIMEVTDRIKTRWIWFVGYLFKRRKMNTLLATVITGLVTDENKDFYFIOKDGFTFALSKSEGEHHIGEMVKGFAYTDMQQKARLTTKETPA 
TRDHYGWGTVTEVRKDLGVFLDTGLPDKQWVSLDVLPELKELWPKKGDRLYVCLDVDKKDRLWALPADPEVFQRMATPAYNNMQNQNWPAIVYRL 
KLSGTFVYLPENNMLGFIHPSERYSEPRLGQVLDARVIGFREVDRTLNLSLKPRSFEMLENDAQMILTYLESNGGFMTLNDKSSPEEIKATFGISK 
GQFKKALGGLMKAKKI KQDQLGTELL 

SEQ ID 89 

ATGAATGATTTACTAGCAACAGTCATTACTGGGCTTATTAAAGAAGAAAACGCTAATGACTATTTTATCCACAAAGAAGGGTTTACCTTTACCTTG 
TCTAAAGCAGAAGGAGAACGCCAGATTGGTGATATGGTCACAGGCTTTGCCTATACAGACATAGAGCAAAAGGCACGTCTCACAACCAAAGAGATC 
CGTTCAACACGGACAAGTTATGGCTGGGGGGAAGTGACAGAGGTTCGTCGTGACCTAGGCGTTTTTGTCGATACAGGAATTCCAAATAAAGAAATT 
GTGGTTTCTTTGGACGTGTTGCCTGAGATGAAAGAACTATGGCCTAAAAAAGGGGATAAACTTTACATTCGTTTGGATGTGGATAAAAAAGACCGT 
ATTTGGGGACTTCCAGCAGAGCCTGAGGTCTTTCAAAAGATGGCTAGCCCTGCTTACAATAACATGCAAAATCAACATTGGCCAGCAATTGTTTAC 
CGCCTAAAATTAACAGGAACGTTTGTTTACCTGCCTGAAAACAACATGTTGGGCTTTATTCACTCAAGTGAACGCTACGCAGAACCGCGCTTAGGT 
CAGGTTTTAGATGCCCGTGTGATTGGGTTTAGAGAGGTCGATCGTACCTTGAATTTATCGTTGAAACCACGTTCTTTTGAGATGTTGGAGAATGAC 
GCTCAGATGATTGTTACTTATCTGGAAGCCAATGGTGGTTTCATGACTTTAAATGACAAATCAAGTCCAGAAGAGATTAAAGCAAGCTTTGGTATT 
TCAAAAGGCCAGTTTAAAAAAGCCTTGGGTGGATTGATGAAAGCTAAACGTATCAAACAAGACGCCACAGGAACTGAATTAATAGGA 

SEQ ID 90 

MNDLLATVITGLIKEENANDYFIHKEGFTFTLSKAEGERQIGDMVTGFAYTDIEQKARLTTKEIRSTRTSYGWGEVTEVRRDLGVFVDTGIPNKEI 
WSLDVLPEMKELWPKKGDKLYIRLDVDKKDRIWGLPAEPEVFQKMASPAYNNMQNQHWPAIVYRLKLTGTFVYLPENNMLGFIHSSERYAEPRLG 
QVLDARVIGFREVDRTLNLSLKPRSFEMLENDAQMIVTYLEANGGFMTLNDKSSPEEIKASFGISKGQFKKALGGLMKAKRIKQDATGTELIG 

SEQ ID 91 " 

CCATTTGAAGAATTAGATGGTATTGAATCTGTTTTATCTb T 1 C ATGTTGAGAATCCAACTTATAAAGAAGTTTGTAGTAAAACT 

AC1 -CATACAGAAGCTGTTGAAATTA'I"I'TTTAATCCTGAAAAAATCTCTTATGCAGATTTAGTTGAGTTATATTGGGCACAAACAGATCCAACA 
GA -il I'THGTCAGTTTGAAGATCGTGGGGATAATTATCGTCCTGTCATCTTTTATGAGAATGAAGAGCAACGTCAGATTGCTCAAAAATCAAAA 
GATAAGCTACAAGCTTCGGGTAGATTTGATAGACCAATTGTAACCAGCATTGAGCCTGCTGATACTTTTTACCCAGCAGAAGACTATCA' 
TTCTATCGGACTAACCCTGCTCGTTACGCCTTGAGTAGTGCCAGAAGACATGCATTTCTAGAGGAGAACTGGCAT 

SEQ ID 92 

MAFFVIMYLLKRMENDMERAIFAGGCFWCMVQPFEELDGIESVLSGYTSGHVENPTYKEVCSKTTGHTEAVEIIFNPEKISYADLVELYWAQTDPT 
DAFGQFEDRGDNYRPVIFYENEEQRQIAQKSKDKLQASGRFDRPIVTSIEPADTFYPAEE I s - S I I n l I t 

SEQ ID 93 

ATGGAAAGAGCCATTTTTGCAGGAGGTTGTTTCTGGTGTATGGTGCAACCTTTTGAGGAGCAAGCAGGTATTTTGTCAGTCAGAAGTGGCTACACA 
GGTGGGCATCTCCCAAATCCTAGCTATGAACAAGTTTGTGCCAAAACAACAGGACATACAGAAGCTGTTGAAATTATTTTTGACCCTAAGCAAATC 
GCTTATAAAGATTTGGTAGAGCTCTATTGGACGCAGACGGATCCAACAGACGCCTTTGGGCAATTTGAAGATCGTGGGGACAACTACCGTCCTGTC 
ATTTACTACACAACGGAAAGACAAAAAGAAATTGCAGAGCAATCAAAAGCAAACTTGCAAGCTTCAGGACGTTTTGACCAACCCATTGTCACCACT 
ATTGAACCAGCAGAGCCATTTTATCTCGCAGAGGATTATCACCAAGGATTTTATAAAAAGAATCCCAAGCGGTATGCACAAAGCAGTGCTATTCGT 
CATCAGTTTTTAGAGGAGAATTGGTCA 

SEQ ID 94 

MERAIFAGGCFWCMVQPFEEQAGILSVRSGYTGGHLPNPSYEQVCAKTTGHTEAVEIIFDPKQIAYKDLVELYWTQTDPTDAFGQFEDRGDNYRPV 
IYYTTERQKEIAEQSKANLQASGRFDQPIVTTIEPAEPFYLAEDYHQGFYKKNPKRYAQSSAIRHQFLEENWS 

SEQ ID 95 

TTGAGAAAATCATTTTACAGTTGGTTGATHACACAAAGAAATCCAAAATCAAATGAACCAGTAGCAATCCTAGCAGATTACGCTTTTGATGAAACC 
ACTTTTCCAAAACATAGTTCGGATTTTGAAACAGTTAGTCGCTATTTAGAAGATGAGGCCAGTTTTTCCTTTAATTTAACAGATTTTGATGATATT 
TGGGAAGATTATCTCAATCAT 

SEQ ID 96 

MRKSFYSWLMTQRNPKSNEPVAILADYAFDETTFPKHSSDFETVSRYL3DEASFSFNLTDFDDIWEDYLNH 

SEQ ID 97 

TTGGTCATGAGAAAATCATTTTACAGCTGGCTGATGACACAACGTAACCCTAAATCAAATGAACCTGTGGCGATTTTAGCAGATTTGGTGTTTGAT 
GACACCACTTTTCCAAAGCATACCAATGATTTTGAACTCATTAGTCGGTATCTAGAAGATCAAGCTAGTTTTTCCTTTAATTTAGGTCAATTTGAT 
GAAAT C TGGGAAGATTAT CTAGCACAT 

SEQ ID 98 

LVMRKSFYSWLMTQRNPKSNEPVAILADLVFDDTTFPKHTNDFELISRYLEDQASFSFNLGQFDEIWEDYLAH 

SEQ ID 99 

TTGTTTATGAGATATACAAATGGAAATTTTGAAGCCTTTGCAAGACCTCGAAAACCTGAAGGTGTGGATAAAAAATCCGCTTATATTGTTGGTTCT 
GGTTTAGCAGGATTAGCTGCCGCTGTCTTTTTAATACGTGACGGTCAAATGGATGGTCAACGTATTCATATTTTTGAAGAACTACCTCTTTCTGGA 
GGATCACTTGACGGTGTCAAACGACCTGATATCGGTTTTGTAACGCGTGGTGGTCGTGAAATGGAAAATCACTTCGAATGTATGTGGGATATGTAC 
CGTTCCATCCCCTCTCTCGAAGrrCCAGArGCTTCTTATCTAGATGAATTTTATTGGCTTGACAAGGATGATCCCAATTCATCTAACTGTCGCCTC 
ATTCATAAACAGGGGAATCGCTTAGAATCTGATGGTGATTTTACACTCGGAACACATTCCAAAGAGTTAGTTAAGCTAGTCATGGAGACTGAAGAG 
TCTTTAGGTGCTAAGACGATTGAAGAAGTTTTTTCAAAAGAATTTTTTGAAAGTAATTTTTGGACTTATTGGGGTACTATGTTTGCCTTTGAGAAA 
TGGCATTCAGCGATTGAAATGCGTCGATATGCTATGCGCTTTATCCATCATATTGGTGGTCTGCCTGATTTCACTTCATTAAAATTTAATAAATAT 
AATCAATATGATTCTATGGTGAAACCAATCATCAGTTATTTAGAGTCTCATAATGTAGATGTTCAATTTGATAGCAAGGTAACTAATATCTCCGTA 
GACTTTAAGAACGGTCAGAAGCTTGCAAAAGCTATTCATCTCACAGTTGGTGGTGAAGCAAAAACAATTGATCTTACTCCAAATGATTTTGTTTTT 
GTAACGAATGGTTCTATCACTGAAAGTACGAACTATGGTAGTCATGATACTGTAGCTAAACCTAATACCGATTTGGGAGGTTCTTGGAATCTTTGG 



ATAAAAGATCCAGCTATTGAACCTTATATAGAGCGTTTAACACATCGTGACCTCCATGATGGTAAAGTAAATACCGGAGGCATTGTTACAGTTACA 
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GATTCTAATTGGATGATGAGTTTTGCTATCCATCGCCAACCGCATTTCAAAGAGCaAAAGGAAAATGAAACAATTGTTTGGATTTATGGACTCTAT 
TCAAATGTGGAAGGTAATTATATTAAAAAACCAATTGAAGAATGTACTGGTCGAGAAATCACAGAAGAGTGGTTATATCACTTAGGTGTTCCTGAA 
ATGAAGATTCATGATTTATCTGATAAACAATATGTAAGTACAGTTCCTGTTTATATGCCTTACATTACTAGTTATTTCATGCCTCGAGTTAAAGGT 
GACCGACCAGATGTTATCCCACAAGGATCTGTTAACCTAGCCTTCATTGGTAATTTTGCAGAATCTCCATCCAGAGATACAGTATTTACAACGGAA 
TATTCTATTAGAACTGCTATGGAAGCTGTTTATACTTTCTTAAATATTGAACGTGGTGTTCCAGAAGTCTTTAATTCAGCATTTGATATTCGTGTC 
TTGTTGCAATCTTTATACTATCTCAATGATAAGAAATCTGTTGAAGATATGGATTTACCAATACCTGCCTTAATGCGTAAAGTAGGCATGAAAAAA 
ATTAGAGGAACTTATTTAGAAGAATTACTTCGAGAAGCTCATCTTTTA 

SEQ ID 100 

MPMRYTNGNFEAFARPRKPEGVDKKSAYIVGSGLAGLAAAVFLIRDGQMDGQRIHIFEELPLSGGSLDGVKRPDIGFVTRGGREMENHFECMWDMY 
RSIPSLEVPDASYLDEFYWLDKDDPNSSNCRLIHKQGNRLESDGDFTLGTHSKELVKLVMETEESLGAKTIEEVFSKEFFESNFWTYWGTMFAFEK 
WHSAIEMRRYAMRFIHHIGGLPDFTSLKFNKYNQYDSMVKPIISYLESHKTTOVQFDSKVTNISVDFKNGQKLAKAIHLTVGGEAKTIDLTPNDFVF 
VTNGSITESTNYGSHDTVAKPNTDLGGSWNLWENLAAQSDEFGHPKVFYKDIPKESWFVSATATIKDPAIEPYIERLTHRDLHDGKOTTGGIVTVT 
DSNWMMSFAIHRQPHFKEQKENETIWIYGLYSNVEGNYIKKPIEECTGREITEEWLYHLGVPEMKIHDLSDKQYVSTVPVYMPYITSYFMPRVKG 
DRPDVIPQGSVNLAFIGNFAESPSRDTVFTTEYSIRTAMEAVYTFLNIERGVPEVFNSAFDIRVLLQSLYYLNDKKSVEDMDLPIPALMRKVGMKK 
IRGTYLEELLREAHLL 

SEQ ID 101 

GTGATGATATCACTTTGCTTGACTATTCAAGGAGGTCTTGAAATGTATTATACTAGTGGTAATTACGAAGCTTTTGCAACACCTCGAAAACCCGAA 
GGGGTAGATCAGAAATCAGCTTATATTGTTGGTACTGGTTTAGCTGC-TTTAGCAGCAGCTGTTTTCCTTATTCGCGATGGGCATATGGCTGGGGAA 
CGCATTCATCTGTTTGAGGAATTGCCTTTAGCAGGTGGTTCTTTAGATGGTATTGAAAAGCCTCATCTTGGTTTTGTGACCCGTGGTGGTCGTGAG 



GATAAGGATGATCCTAACTCATCCAACTGTCGTTTGATTCACAAGAGAGGAAATCGTGTGGATGATGACGGCCAGTATACGCTCGGTAAACAGTCA 
AAAGAATTAATCCATTTAATCATGAAGACAGAAGAATCTCTAGGAGACCAAACCATTGAAGAGTTCTTCTCAGAAGATTTCTTTAAGAGTAATTTT 
TGGGTGTATTGGGCAACCATGTTTGCTTTTGAAAAATGGCATTCTGCTGTAGAAATGCGACGCTATGCGATGAGGTTTATCCACCATATTGATGGT 
TTGCCAGATTTCACCTCCCTCAAGTTCAACAAATATAACCAATATGACTCTATGGTCAAACCGATTATTGCTTACCTAGAATCACACGACGTTGAC 
ATCCAATTTGACACAAAAGTCACTGATATTCAGGTGGAGCAAACAGCTGGTAAAAAGGTAGCAAAAACCATCCATATGACGGTGTCTGGGGAGGCT 
AAGGCGATTGAGCTAACACCTGATGATTTGGTTTTTGTGACCAATGGTTCTATTACTGAAAGCAGCACATACGGTAGTCATCACGAAGTGGCTAAG 
CCAACCAAAGCGTTAGGTGGTTCTTGGAATTTATGGGAAAATCTAGCTGCTCAATCAGATGATTTTGGTCATCCTAAAGTGTTTTACCAGGACTTG 
CCTGCTGAAAGCTGGTTTGTGTCTGCTACAGCAACCATAAAACACCCAGCTATCGAGCCTTATATAGAACGTTTGACCCACCGTGACTTGCACGAT 
GGCAAAGTGAACACTGGCGGCATCATCACTATTACAGATTCTAACTGGATGATGAGCTTTGCCATTCACCGTCAACCTCATTTTAAAGAACAAAAA 
GAAAATGAGACCACTGTCTGGATTTACGGTCTTTATTCCAATAGTGAGGGCAATTACGTCCACAAGAAAATTGAGGAGTGTACAGGTCAAGAAATC 
ACAGAAGAATGGTTGTACCACCTTGGGGTACCTGTTGATAAAATCAAGGACTTAGCGAGTCAGGACTATATCAATACAGTTCCTGTTTACATGCCT 
TATATTACGAGTTACTTTATGCCACGCGTCAAAGGAGACCGTCCGAAAGTTATCCCAGATGGTTCAGTCAACTTGGCCTTTATTGGTAACTTTGCG 
GAATCTCCATCTCGAGATACGGTCTTTACGACTGAGTATTCTATTCGTACTGCCATGGAAGCAGTGTATAGCTTCTTGAATGTGGAACGAGGCATC 
CCAGAAGTCTTTAATTCAGCCTATGATATTCGTGAATTGCTCAAAGCCTTTTATTACCTTAATGATAAAAAGGCAATCAAGGATATGGATTTGCCA 
ATTCCTGCACTGATTGAGAAAATCGGACATAAAAAAATCAAGGATACCTTTATCGAAGAATTGCTCAAAGATGCTAATCTTATG 

SEQ ID 102 

VMISLCLTIQGGLEMYYTSGNYEAFATPRKPEGVDQKSAYIVGTGI.AGLAAAVFLIRDGHMAGERIHLFEELPLAGGSLDGIEKPHLGFVTRGGRE 
MENHFRCMWDMYRSIPSLEIPGASYLDEFYWLDKDDPNSSNCRLIHKRGNRVDDDGQYTLGKQSKEIiIHLIMKTEESLGDQTIEEFFSEDFFKSNF 
WVYWATMFAFEKWHSAVEMRRYAMRFIHHIDGLPDFTSLKFNKYNQYDSMVKPIIAYLESIIDVDIQFDTKVTDIQVEQTAGKKVAKTIHMTVSGEA 
KAIELTPDDLVFVTNGSITESSTYGSHHEVAKPTKALGGSKNLWENLAAQSDDFGHPKVFYQDLPAESWFVSATATIKHPAIEPYIERLTHRDLHD 
GKVNTGGIITITDSNWMMSFAIHRQPHFKEQKENETTVWIYGLYSNSEGNYVHKKIEECTGQEITEEWLYHLGVPVDKIKDLASQDYINTVPVYMP 
YITSYFMPRVKGDRPKVIPDGSVNLAFIGNFAESPSRDTVFTTEYSIRTAMEAVYSFLNVERGIPEVFNSAYDIRELLKAFYYLNDKKAIKDMDLP 
IPALIEKIGHKKIKDTFIEELLKDANLM 

SEQ ID 103 

ATGAAATTTTGTTATAATGTAGTCACTTACTGTACGAAAAGGAAGAATAATTTGCAAGAATACTCTATCGAAATTACTTTACAACATCCAGATGAT 
ATGATGTCACTCTTTGGCAGCAATGAGCGCCATTTAAAATTAATCGAAGAAAATTTAGATGTTATCATTCATGCTAGAACTGAACGTGTTCAGGTA 
TTAGGTGACTCTGAAGAAGCAGTAGAAACCGCTCGGTTAACCATTGAAGCATTATTAGTGCTTGTTAACCGCGGGATGACTGTGAATACTTCAGAT 
GTTGTAACAGCCTTATCCATGGCACAAAATGGTTCAATTGATAAATTCGTTGCCCTTTATGAGGAAGAAATTATTAAGGATAGCTATGGTAAGCCT 

TTTTTAGCAGTCACTCTAGCAGTAACGGCACTAAAGCGTGGTCAAGTTAAACGAATAATCTTAACGAGACCAGCGGTTGAAGCTGGTGAAAGCCTT 

CGCTTAATGGAGCGTGAAATCATCGAAATTGCTCCATTGGCTTACATGCGTGGTCGTACTTTAGATGATGCATTTGTCATATTAGATGAAGCGCAA 
AACACCACTATAATGCAAATGAAAATGTTCCTAACACGTCTTGGCTTCAATTCTAAAATGATTGTAAATGGCGATGTTAGCCAAATTGACTTACCA 
AAGAATGTTAAATCTGGTTTGATTGATGCTGTTGAGAAATTACGAAATATCAAAAAGATTGACTTTATTCATTTATCAGCAAAGGATGTTGTAAGA 

SEQ ID 104 

MKFCYNWTYCTKRKNNLQEYSIEITLQHPDDMMSLFGSNERHLKLIEENLDVIIHARTERVQVLGDSEEAVETARLTIEALLVLVNRGMTVNTSD 
WTALSMAQNGSIDKFVALYEEEIIKDSYGKPIRVKTLGQKIYVDSVKNHDWFGIGPAGTGKTFLAVTLAVTALKRGQVKRIILTRPAVEAGESL 
GFLPGDLKEKVDPYLRPVYDALYQILGKEQTSRLMEREIIEIAPLAYMRGRTLDDAFVILDEAQNTTIMQMKMFLTRLGFNSKMIVNGDVSQIDLP 
KNVKSGLIDAVEKLRNIKKIDFIHLSAKDWRHPWASIINAYSDSESSHKLQSDKD 

SEQ ID 105 

TTGCAAGAGTATTCTATTGACATTACCTTAACCCATCCTGATGATGTTTTAGCTCTTTTTGGTAGCAACGAGCGTCATTTGAAGCTAATAGAAGCT 
CATTTAGGAGTTATTGTTCACGCAAGAACCGAGCGAGTCCAAGTGATTGGTGATGATGAAGAAGCTGTGGAATTGGCTCGATTGACCATCAAAGCC 
CTACTGGTTCTAGTGGGTCGTGGCATGGTGGTCAACACATCAGATGTGGTGACAGCTTTATCTATGGCAGAATCTCATCAGATTGACCAATTTATG 
GCGCTTTATGAAGAAGAAATCATTAAAGATAACTATGGTAAGGCAATACGAGTCAAAACATTAGGTCAAAAAACCTATGTTGATAGTGTCAAACGT 
CATGATGTGGTTTTTGGTGTAGGACCTGCAGGGACAGGTAAAACCTTCTTAGCTGTTACGCTTGCAGTCACTGCTCTGAAAAGAGGACAGGI'AAAG 
CGTATTATTTTGACGCGTCCTGCGGTAGAAGCTGGCGAAAGCCTAGC-TTTTTTACCAGGCGATTTGAAAGAAAAGGTGGATCCTTACCTCAGACCT 
GTTTACGATGCCCTTTATCACATTTTAGGCAAGGAACAAACCACACGCCTGATGGAACGAGATGTGATTGAGATTGCTCCGTTAGCTTATATGCGA 
GGTCGTACTCTGGATGACGCTTTTGTTATCTTAGATGAGGCTCAAAACACGACCATCATGCAAATGAAGATGTTTTTGACCCGTCTTGGTTTTAAT 
TCTAAAATGATTGTCAATGGAGATACGAGTCAGATTGACCTCCCTCGAAATGTCAAGTCTGGTTTGATTGATGCTACTCAGAAATTACAAGGCATT 
AAACAGATTGATTTTGTCTATTTCTCTGCTAAGGATGTTGTCCGACATCCTGTTGTGGCTGATATTATCAAGGCTTATGAAACGTCCTCAGAGGAG 
ATGAAGGACTTACTAAAACCTAAGGCTAGTGACGTTGAAGCTGATTACCAGCCAGGCTTGACAAAATACCCTGTGATCGGTCAAGAGCAC 

SEQ ID 106 

LQEYSIDITLTHPDDVLALFGSNERHLKLIEAHLGVIVHARTERVQVIGDDEEAVELARLTIKALLVLVGRGMWNTSDWTALSMAESHQIDQFM 
ALYEEEIIKDNYGKAIRVKTLGQKTYVDSVKRHDWFGVGPAGTGKTFLAVTLAVTALKRGQVKRIILTRPAVEAGESLGFLPGDLKEKVDPYLRP 
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VYDaLYHILGKEQTTRLMERDVIEIAPLAYMRGRTLDDAFVILDEAQNTTIMQMKMFLTRLGFNSKMIVNGDTSQIDLPRMVKSGLIDATQKLQGI 
KQIDFVYFSAKDWRHPWADIIKAYETSSEEMKDLLKPKASDVEADYQPGLTKYPVIGQEH 

SEQID107 

ATGGACCATTTCACAAAACTCTGGCAAGATTTCTCTAAACTTCCAAATGTTGTTGCTATAGCACTCGGAGGCTCACGCTCTGGTGACAGTTTTGAC 
CAATCTTCCGATTATGATTTGTATGTTTATTGTGCAGCAACTCCTGATATCACTAGTCGTAAACGTATCCTTAACAAGCACTGTCATTACATTGAA 
CTTAACAATCATTACTGGGAGCTTGAAGATAATGGTACTTTAAACGACGGAACTGATATTGATATTCTCTATCGTAACATAGATAACTTTTTATCA 
GACTTAGAAGATGTCGTTGAACACCACAATTCTCGAATTGGATACACTACTTGTTTTTGGCATAACCTCATCAATTGCCAAATACTCTATGATCCT 
GAAAATCAATTACAATCACTCAAAGAGAGATTCGAAGTTTCTTATCCCAGTCAGTTACAAAAACAAATTATCATTCAAAATCGTAACTTATTAACT 
GGCAAGCTTCCCTCTTACGATAAACAAATTATAAAAGCCCTTAAACGCCAAGACTTTGTTAGTACTCACCATAGAACTACTGCTTTCTTAGATTCC 
TACTTTGATATTATTTTTGCACTTAATAAGTTGACACATCCTGGCGAAAAAAGAATGATTTCCTATGCTAAGAAGAATGCTACATTGCTTCCTAAA 
CATTTCGAAGAAAATATCATTAAACTATGTCATCACAACTCCAACGAACACACTGTTAAAGAAACATTAAACGATATAATAATGCATCTCGACGTC 
ATGCTTAAAGAAAATTTTCAACACTTTATAGGT 

SEQID108 

MDHFTKLWQDFSKLPNWAIALGGSRSGDSFDQSSDYDLYVYCAATPDITSRKRILNKHCHYIELNNHYWELEDHGTLNDGTDIDILYRNIDNFLS 
DLEDWEHHNSRIGYTTCFWHNLINCQILYDPENQLQSLKERF3VSYPSQLQKQIIIQNRNLLTGKLPSYDKQIIKALKRQDFVSTHHRTTAFLDS 
YFDIIFALNKLTHPGEKRMISYAKKNATLLPKHFEENIIKLCHHNSNEHTVKETLNDIIMHLDVMLKENFQHFIG 

SEQID109 

ATGAAACAAGATTATATTTCCTACATTAGGTCAAAAGTTGGACATGAGACTATCTTTTTAACATATTCTGGTGGTATTTTGACAGATGGTAAGGGA 
CGTGTCTTACTCCAATTAAGAGCTGATAAGAATTCTTGGGGAATTATTGGTGGATGTATGGAGTTAGGTGAGTCATCAGTAGATACATTGAAAAGA 
GAATTTTTCGAAGAAACTGGATTGAGAGTGGAACCAATCAGACTGTTAAATGTTTATACTAACTTTCAAGACTCTTATCCCAATGGCGATAAAGCA 
CAAACCGTCGGTTTTATTTATGAAGTAAGCTGTCCAAAACCAGTTAATATAGAAGGTTTTCATAATGAGGAAACATTGCAATTGGACTATTTTTCT 
AAAGAAGACGTCAAAAATATTACGATCGTAAATGAACAACACCAATTAATTTTAGATGAATATTTTTCACAAACATTCCAAATGGGGCGT 

SEQID 110 

MKQDYISYIRSKVGHETIFLTYSGGILTDGKGRVLLQLRADKNSWGIIGGCMELGESSVDTLKREFFEETGLRVEPIRLLNVYTNFQDSYPNGDKA 
QTVGFIYEVSCPKPVMIEGFHNEETLQLDYFSKEDVKNITIVNEQHQLILDEYFSQTFQMGR 

SEQID 111 

TTGGCTATAATGAGAAAGAATACTAACATAGTAAAGCGAGATCATATGCCACAAGACTACATTTCTTATATCCGCTCCAAAGTTGGGCATGATAAG 
ATTATTCTTAACTTTGCTGGTGGGATTTTGACCAATGATGACGGCAAGGTGCTGATGCAGCTGCGTGGTGATAAGAAAACCTGGACTATTCCTGGT 
GGCACTATGGAACTGGGTGAGAGCTCTTTAGAGACTTGCAAACGTGAGTTCTTAGAGGAAACCGGAATTGAGGTTGAAGCTGTTCGCTTACTGAAT 
GTTTACACTCATTTTGAGGAAGTTTATCCCAACGGTGATGCTGTTCAGACTATTGTCTTTATCTATGAACTAACGGCTGTTTCTGATATGGCTATT 
GATAACTTTCATAATGAGGAAACGCTCAAGTTACAATTTTTCTCTCATGAGGAGATAGCAGAGTTAGAGAGTGTCTCAGCCAAACATCGCCTGATG 
TTAGAGGAATATTTTAGTGATAGCTTTGCTATGGGGCAT 

SEQ ED 112 

LAIMRKNTNIVKRDHMPQDYISYIRSKVGHDKIILNFAGGILTNDDGKVLMQLRGDEKTWTIPGGTMELGESSLETCKREFLEETGIEVEAVRLLN 
VYTHFEBVYPNGDAVQTIVFIYELTAVSDMAIDNFHNEETLKLQFFSHEEIAELESVSAKHRLMIjEEYFSDSFAMGH 

SEQ ID 113 

gtgactgtttttttagaaagcataagaagtacagaaaaagaaaattatggaatatttgatggtggggatatgctttacttacggtattggaatgat 
atacttaaagaaatccagttt 
SEQID 114 

mtvflesirstekenygifdggdmlylrywndilkeiqf 
SEQID 115 

atgaagataacattacacggcgttgctgaaacgttattaatcaccttatatattagggctaaagatgcgatggctaaacatccgatacttaatgat 
caaaaatccttagcaattgttgaacagatagaatatgattttgataaattcgataattcagaagcttctttttatgcaacattagctagaattcgc 
gttatggatagagaaatcaaaaaatttattagagaaaatccaaatagtcaaatcctttcaattggttgtggacttgatacaaggtttgaaagagtc 
gataatggacaaattaggtggtataaccttgatttgccagaggttatggagataagaaaattattttttgaagagcatgaaagagttactaatata 
gcaaaatcagccctagatgaaacttggacacgggaggtaaatccccaaaatgccccttttctaatcgtgtcagaaggtgttttaatgtttctaaaa 
gaagatgacgtagagacttttcttcatatcctgacaaattcatttagccaatttatggcacaatttgatttgtgtcataaggaaatgattaataaa 
ggaaagcaacatgatacagtaaagtatatggatacagaatttcagtttggtatcacagatggtcatgagattgtggatttagaccctaaattaaag 
caaataaatctgattaactttacagatgagatgagcaaatttgagttaggcacacttcgctctttacttccaacaattcgtaaatttaataattgt 
ttaggtgtgtacgaatataaagcatctgagaaaaag 
SEQID 116 

mkitlhgvaetllitlyirakdamakhpilndqkslaiveqieydfdkfdnseasfyatlarirvmdreikkfirenpnsqilsigcgldtrferv 
dngqirwynldlpevmeirklffeehervtniaksaldetwtrevnpqnapflivsegvlmflkeddvetflhiltnsfsqfmaqfdlchkemink 
gkqhdtvkymdtefofgitdgheivdldpklkqinlinftdemskfelgtlrsllptirkfknclgvyeykasekk 
SEQID 117 

atgtacgttgaaatgattgatgaaactggacaagtttcagaagatatcaaaaagcaaactcttgatttgttagagtttgcagcacaaaaaacaggt 
aaagagaataaagaaatggctgtaacgtttgtcactaatgaacgtagccatgaattgaatttagagtatcgagataccgatcgtccgactgatgtt 
atcagtttagaatataagcctgaggttgatatttcttttgatgaagaagatctggctgaaaatcctgaacttgctgagatgctagaagattttgat 
tcttatattggtgaactttttatttctattgataaagctaaagaacaagcagaagagtacggtcactcttatgaacgtgaaatgggttttttagct 
gtacatggttttttgcatattaacggttatgatcattatacacccgaagaagaaaaagagatgttcagcttacaggaagaaattttaactgcttat 
ggacttaaacgacaa 
SEQID 118 

myvemidetgqvsedikkqtldllefaaqktgkenkemavtfvtnershelkleyrdtdrptdvisleykpevdisfdeedlaenpelaemledfd 
syigelfisidkakeqaeeyghsyeremgflavhgflhikgydhytpeeeicemfslqeeiltayglkrq 
SEQID 119 

gtgcccaacataccaaatgaggtgggcagcccttccctaacaattaaccttatgtatatcgagatgattgacgaaacgggacaagtttcgcaagag 
attatggagcaaacacttgatttgctcaattttgctgctcaaaagacgggcaaagaagaaaaagaaatgtctgtgacctttgtgaccaatgaaaga 
agtcatgaactcaacttagaataccgagatactgatcgtccaacagatgtgatttctctagaatataagccagaaacgcctattttatttagtcaa 
gaggatttggctgctgatcctagtttggcagagatgatggcagagtttgatgcttatattggcgaattgtttatttctattgacaaggcgcgtgag 
cagtcccaagaatatgggcactcttttgagcgtgaaatgggatttttggctgttcatggattcttacatattaatgggtatgatcactacaccctt 
gaagaagaaaaagagatgtttaccttacaggaagagattttgactgcttatggccttacacgacaa 
SEQID 120 

vpnipnevgspsltinlmyiemidetgqvsqeimeqtldllnfaaqktgkeekemsvtfvthershelnleyrdtdrptdvisleykpetpilfsq 
edlaadpslaemmaefdayigelfisidkareqsqeyghsferemgflavhgflhimgydhytleeekemftlqeeiltaygltrq 
SEQ ID 121 
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ATGTCAGAAAATCCTGATGCCTATATTATTCGTAGTCAAAATTTGCATMTCAGGATTTCCCAAGTAACCTCAAAGCTATTGCTAGGGCGGGTGCA 
GGAACAAATAATATTCCTATTGAAGAGGCAAGTGCACAGGGAATAGTCGTGTTTAATACCCCAGGTGCAAATGCTAATGCTGTAAAAGAAGCGGTC 
ATTGCTGCCTTATTACTTTCAGCTCGTGATTATTTAGGAGCTAACCGATGGGTTAATACTCTAACTGGAACAGATATTCCCAAACAAATTGAAGCA 
GGAAAGAAAGCTTTTGCTGGTAATGAAATTGCAGGAAAAAAATTGGGAGTTATCGGCCTTGGTGCCATTGGAGCTAGAATTGCGAATGATGCTAGA 
CGCTTAGGAATGACAGTTCTTGGTTATGATCCCTATGTTTCAATTGAAACAGCTTGGAATATTTCAAGCCATGTTCAAAGGGTTAAAGAGATTAAG 
GATATTTTTGAAACTTGTGACTATATCACAATTCATGTTCCCTTAACAAATGAAACTAAGCATACTTTTGATGCGAAAGCTTTTTCAATCATGAAA 

ACTGATTTTGGAGACAAAGAATTATTAAACCAAAAG 

SEQID 122 

MSENPDAYI IRSQNLHNQDFPSNLKAIARAGAGTNNIPIEEASAQGI WFNTPGANANAVKEAVIAALLLSARDYLGANRWVNTLTGTDIPKQIEA 
GKKAFAGNEIAGKKLGVIGLGAIGARIANDARRLGMTVLGYDPYVSIETAWNISSHVORVKEIKDIFETCDYITIHVPLTNETKHTFDAKAFSIMK 
KGTTIINFARAELVNNQELFEAIETGVVKRYITDFGDKELLNQK 

SEQ ID 123 

TTGATGAAATTAAAATTATATAATGTTAGAGGCGAAGAAGCAGTCTTAGCAAAAAAATGGGCTGATGACAATGGGATTGAGATTTCCTTGACGGAG 
TCTCCCTTAACTCCTGAAACGGTTAAAGAAGCTGAAGGCTTTGACGGGATTGCCAATGCCCAAATTGGTCCTTTAGATGATGCGATTTATCCTCTC 
TTAAAGGAAATGGGGATTAAACAAATCGCTCAGCACAGTGCTAGTGTGGATATGTATAACCTTGATTTGGCCACCGAAAATGACATTATTATCACA 
AATGTTCCTAGCTATTCTCCAGAATCCATTGCAGAATTTACGG7TACTATTGTCCTTAATTTAATTCGTCATGTGGAGTTGATTCGTGAAAATGTT 
AAAAAACAAAATTTCACTTGGGGACTCCCTATCCGCGGCCGTGTTTTAGGTGATATGACAGTTGCGATTATCGGAACTGGACGTATTGGTCTAGCT 
ACTGCTAAAATCTTTAAAGGTTTTGGCTGCAAGGTCGTTGGATATGATATTTACCAAAGCGATGCTGCCAAAGCTGTCTTGGACTATAAGGAATCT 
GTAGAAGAAGCGATTAAAGATGCTGATCTTGTTTCCTTACACATGCCACCAACTGCAGAGAACACACACCTTTTCAATTCTGATTTATTTAAATCA 
TTCAAAAAAGGGGCTATTTTGATGAATATGGCGCGTGGTGCCGTCATTGAGACGCAAGATTTACTGGATGCTTTGGATGCAGGCTTACTGAGCGGA 
GCTGGTATTGACACTTACGAATTTGAAGGACCTTATATACCTAAGAATTTTGAAGGTCAAGAAATTACAGATTCACTATTTAAAGCTTTGATTAAC 
CATCCTAAGGTTATTTATACACCTCATGCAGCTTATTATACTGATGAAGCCGTTAAAAACCTAGTTGAAGGTGCCCTTAATGCTACAGTAGAGATT 
ATCAAAACTGGGACAACGACAACTCGTGTTAAC 

SEQ ID 124 

LMKLKLYNVRGEEAVLAKKWADDNGIEISLTESPLTPETVKEAEGFDGIANAQIGPLDDAIYPLLKEMGIKQIAQHSASVDMYNLDLATEKDIIIT 
NVPSYSPESIAEFTVTIVLNLIRHVELIRENVKKQNFTWGLPIRGRVLGDMTVAIIGTGRIGLATAKIFKGFGCKWGYDIYQSDAAKAVLDYKES 
VEEAIKDADLVSbHMPPTAENTHLFNSDLFKSFKKGAILMNMARGAVIETQDLLDALDAGLLSGAGIDTYEFEGPYIPKNFEGQEITDSLFKALIN 
HPKVIYTPHAAYYTDEAVKNLVEGALNATVEIIKTGTTTTRVN 

SEQ ID 125 

ATGCTTTTCATGAGAGATAATTTAGATTCTTTGATTCAGCCTGTTATTGATGAGATGGCTAAACATTATCAATGGTCTGATCAAGACAAAACTTTC 
TATGAAGAAGAATTACATGAGACTCTAAAAGACAATGACTTGGCAGCTTTGAANNNNNTTAAT 

SEQID 126 

MLFMRDNLDSLIQPVIDEMAKHYQWSDQDKTFYEEELHETLKDNDIiAALXXXN 

SEQ ID 127 

ATGGAATTTTCAAGAGAAACAAGACGCTTAGCTCTCCAAAAAATGCAAGAAAGAGATTTAGACCTACTGATTATTGGGGGAGGTATTACGGGTGCT 
GGTGTGGCACTTCAGGCGGCAGCTAGTGGCCTAGATACGGGTCTGATTGAGATGCAAGATTTTGCTCAAGGAACCTCTAGCCGTTCAACCAAATTG 

ATTCCAAAACCAGACCCTATGTTATTACCTGTTTATGACGAACCTGGCAGTACCTTTAGCATGTTCCGTTTGAAGGTCGCTATGGATTTGTATGAT 
CTTTTAGCAGGCGTGTCCAATACGCCAGCGGCCAACAAGGTGTTAACCAAAGAAGAAGTCTTAAAACGAGAACCAGACTTAAAACAAGAAGGCTTG 
CTTGGTGGTGGGGTTTACCTTGATTTCCGCAATAATGACGCAAGGCTTGTTATTGAAAATATCAAACGAGCTAATCGTGATGGGGCTCTTATTGCT 
AGTCATGTGAAAGCAGAAGATTTCTTGCTAGATGACAATGGTAAGATTATTGGTGTGAAGGCGCGTGATCTGCTGTCAGATCAAGAAATCATTATC 
AAGGCTAAATTAGTCATCAACACCACAGGTCCATGGAGTGATGAGATTCGTCAATTCTCTCATAAGGGACAACCGATTCATCAAATGCGCCCTACA 
AAAGGGGTGCATCTGGTAGTGGACCGTCAAAAATTACCAGTGTCTCAACCTGTCTATGTTGACACAGGGTTAAATGATGGTCGTATGGTCTTTGTC 
TTGCCACGTGAGGAAAAAACTTATTTTGGAACAACGGACACGGACTACACTGGAGACTTGGAGCACCCACAAGTTACTCAAGAAGATGTGGATTAT 
TTGTTAGGCGTTGTCAATAACCGCTTTCCAAATGCCAACGTGACCATTGATGATATTGAAAGCAGTTGGGCTGGTCTTCGCCCCTTGTTATCAGGT 
AATAGTGCTTCTGACTACAATGGTGGCAACAGCGGTAAAGTCAGTGATGATAGTTTTGATCACTTGGTTGATACTGTCAAAGCCTATATTAACCAC 
GAAGATAGCCGAGAAGCTGTTGAAAAAGCTATTAAGCAGGTTGAAACCAGCACATCTGAAAAAGAATTGGATCCGTCTGCAGTGTCACGAGGTTCA 
AGTTTTGAGCGTGATGAGAATGGACTCTTTACCTTGGCAGGTGGTAAGATTACCGACTATCGCAAAATGGCTGAAGGAGCATTGACAGGGATTATT 
CAAATCCTCAAAGAAGAGTTTGGCAAATCCTTCAAGCTTATCAATTCAAAAACCTATCCTGTTTCAGGAGGTGAAATCAATCCAGCCAATGTAGAT 
TCGGAAATAGAAGCCTATGCTCAATTAGGAACTCTTAGTGGTCTTTCGATGGATGATGCTAGGTATTTGGCAAACCTTTATGGTTCTAATGCGCCA 
AAAGTCTTTGCCTTAACTCGTCAATTAACAGCAGCTGAAGGGTTAAGTTTAGCTGAAACCTTGTCCTTACATTATGCGATGGATTATGAAATGGCT 
CTTAAACCGACAGATTATTTCTTGAGAAGAACAAATCACCTCTTATTTATGCGAGATAGCCTAGATGCTTTGATTGACCCAGTGATTAATGAAATG 
GCTAAACATTTTGAATGGTCTGATCAGGAAAGAGTGGCACAAGAAGACGATCTTCGTCGCGTGATTGCAGACAATGATTTGAGTGCCTTAAAAGGC 
CATCAGGAGGGT 

SEQ ID 128 

MEFSRETRRLALQKMQERDLDLLIIGGGITGAGVALQAAASGLDTGLIEMQDFAQGTSSRSTKLVHGGLRYLKQFDVEWSDTVSERAWQQIAPH 
IPKPDPMLLPVYDEPGSTFSMFRLKVAMDLYDLLAGVSNTPAANKVLTKEEVLKREPDLKQEGLLGGGVYLDFRNNDARLVIENIKRANRDGALIA 
SHVKAEDFLLDDNGKIIGVKARDDLSDQEIIIKAKLVIHTTGPWSDEIRQFSHKGQPIHQMRPTKGVHLWDRQKLPVSQPVYVDTGLNDGRMVFV 
LPREEKTYFGTTDTDYTGDLEHPQVTQEDVDYLLGWNNRFPNANVTIDDIESSWAGLRPLLSGNSASDYNGGNSGKVSDDSFDHLVDTVKAYINH 
EDSREAVEKAIKQVETSTSEKELDPSAVSRGSSFERDENGLFTLAGGKITDYRKMAEGALTGIIQILKEEFGKSFKLINSKTYPVSGGEINPANVD 
SEIEAYAQLGTLSGLSMDDARYLANLYGSNAPKVFALTRQLTAAEGLSLAETLSLHYAMDYEMALKPTDYFLRRTNHLLFMRDSLDALIDPVINEM 
AKHFEWSDQERVAQEDDLRRVIADNDLSALKGHQEG 

SEQ ID 129 

ATGGTTCGTACAACTCGTCCAACAACTGATAAGGTTAAAGGCGCTATTTTTAATATGATTGGTCCTTTTTTTGAAGGTGGTCGTGTTTTAGACCTT 
TTTTCTGGCAGTGGTAGCTTAGCTATTGAGGCGATCTCAAGGGGAATGGACCAAGCTGTCCTAGTTGAAAAAGATAGGCGTGCGCAGGTCGTTATT 
CAAGAAAATATTGCAATGACTAAGAGTCCGGAGCAATTTCAATTATTAAAAATGGAAGCCAACCGTGCTTTAGAACAATTAACGGGACAATTTGAT 
TTGGTCTTGTTGGACCCGCCATATGCTAAGGAAGAAATTGTAAAGCAAATCCAAATCATGGATAGCAAGGGTTTATTAGGCGATGATATCATGATT 
GCTTGTGAAACGGACAAATCAGTTGATTTACCTGAAGAAATTGCTTCTTTTGGGATATGGAAACAGAAAATTTATGGCATTTCTAAAGTAACGGTC 
TACGTTCGT 

SEQ ID 130 

MVRTTRPTTDKVKGAIFNMIGPFFEGGRVLDLFSGSGSLAIEAISRGMDQAVLVEKDRRAQWIQENIAMTKSPEQFQLLKMEANRALEQLTGQFD 
LVLLDPPYAKEEIVKQIQIMDSKGLLGDDIMIACETDKSVDLPEEIASFGIKKQKIYGISKVTVYVR 

SEQ ID 131 
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ATGAGAGTTGTATCAGGTGAATTTGGTGGGCGTCCTTTAAAGACGCTCGATGGAAAGATAACACGCCCTACTTCAGACAAAGTTAGAGGTGCGATT 
TTTAATATGATAGGACCTTACTTTAATGGTGGTCGTGTTTTAGATTTGTTTGCAGGTTCAGGTGGATTAGCCATTGAGGCTGTTTCTCGTGGGATG 
TCTGCTGCAGTTTTGGTTGAGAAGAATCGTAAAGCGCAAGCTATTATTCAAGACAATATTATAATGACTAAAGCTGAGAATCGGTTTACCTTGTTA 
AAAATGGAAGCTGAGCGAGCTATTGATTGCTTGACTGGTCGATTTGACTTAGTCTTTTTAGACCCTCCTTATGCCAAAGAAACAATTGTGGCAACT 
ATTGAAGCTTTAGCAGCTAAAAACTTATTGAGTGAACAGGTTATGGTTGTCTGTGAGACAGATAAAACAGTCTTGTTGCCAAAAGAGATTGCAACG 
TTAGGTATTTGGAAAGAAAAAATTTATGGAATTAGTAAGGTAACAGTTTATGTTAAC 

SEQ ID 132 

MRWSGEFGGRPLKTLDGKITRPTSDKVRGAIPNMIGPYFNGGRVI.DLFAGSGGLAIEAVSRGMSAAVLVEKNRKAQAIIQDNIIMTKAENRFTLL 
KMEAERAIDCLTGRFDLVFLDPPYAKETIVATIEALAAKNLLSEQVMWCETDKTVLLPKEIATLGIWKEKIYGISKVTVYVN 

SEQ ID 133 

ATGACAAAGAAAGCTTTATTTACAGGTTCATTTGATCCTGTTACTAATGGACATTTAGATATTATTGAGCGCGCCAGCTATCTATTTGATCATGTT 
TACATTGGGTTATTTTATAACCTTGAGAAGCAAGGTTACTTTTCGATTGAGTGCCGTAAAAAAATGTTAGAAGAAGCTATCCGTCAGTTTAAGAAT 
GTTTCAGTTTTAGTGGCGCAAGATAGACTGGCTGTTGACTTAGCAAGGGAAGTGGGAGCAAAATATTTTGTTCGAGGTCTGCGTAATAGCCAGGAT 
TTTGATTATGAAGCCAATTTGGAGTTTTTTAATAAACAGTTGGCAGATGATATTGAGACAGTTTATTTATCAACGTCGCCATCTTTGAGTCCGATA 
TCATCTAGTCGCATCCGTGAATTGATACATTTTAAGGCTTCTGTGAAGCCTTTTGTTCCAAAGAGTGTTGTTAGAGAAGTGGAGAAAATGAGTGAA 
GAA 

SEQ ID 134 

MTKKALFTGSFDPVTNGHLDIIERASYLFDHVYIGLFYNLEKQGYFSIECRKKMLEEAIRQFKNVSVLVAQDRLAVDLAREVGAKYFVRGLRNSQD 
FDYEANLEFFNKQLADDIETVYLSTSPSLSPISSSRIRELIHFKA3VKPFVPKSWREVEKMSEE 

SEQ ID 135 

ATGTTAACTAAAATAGGACTTTATACAGGGTCATTTGATCCTGTTACAAACGGTCATCTCHATATTGTTAAACGGGCAAGTGGCCTATTTGATCAA 
ATATATGTTGGGATTTTTGATAATCCTACCAAAAAAAGCTATTTTAAACTAGAAGTTCGTAAAGCAATGCTTACTCAAGCTCTGGCTGATTTTACA 
AATGTAATTGTAGTAACTTCGCACGAACGTTTAGCTATTGATGTAGCTAAAGAATTACGAGTAACTCACTTGATTAGAGGCTTGCGAAATGCAACT 
GACTTTGAGTATGAAGAAAATTTGGAATATTTTAATCACCTTTTAGCTCCAAATATTGAAACCGTCTATTTGATATCAAGAAATAAATGGCAGGCC 
CTTAGCTCTAGTCGTGTGAGAGAGCTAATTCATTTTCAGTCTTCCTTAGAAGGTTTGGTTCCTCAGTCGGTTATTGCTCAAGTGGAGAAAATGAAT 
GAAAAGACT 

SEQ ID 136 

MliTKIGLYTGSFDPVTNGHLDIVKRASGLFDQIYVGIFDNPTKKSYFKLEVRKAMLTQALADFTNVIWTSHERLAIDVAKELRVTHLIRGLRNAT 
DFEYEENLEYFNHLLAPNIETVYLISRNKWQALSSSRVRELIHFQSSLEGLVPQSVIAQVEKMNEKT 

SEQ ID 137 

TTGGATCTCTATTCTTCACTCATTTTCTCCACTTCTCTAACAACACTCTTTGGAACAAAAGGCTTCACAGAAGCCTTAAAATGTATCAATTCACGG 
ATGCGACTAGATGATATCGGACTCAAAGATGGCGACGTTGATAAA 

SEQ ID 138 

MDLYSSLIFSTSLTTLFGTKGFTEALKCINSRMRLDDXGLKDGDVDK 
SEQ ID 139 

GTGAAGAATAGAGATCCAAAAAGAAAACATAAAAGTTTACTAGGTCTGCTTAAATGGTGGATTATAGGTTTTGCTTTTTTATTGTTAGTATTAGCA 
AGCCTTGTAGTGAGACTACCTTATTATTTGGAAATGCCAGGTGGAGCTTATGATATCCGTTCGGTATTGAAAGTGAATAAAAAGGCTGATAAAGCT 
AAGGGTTCGTACAATTTTGTAGCGGTATCTGTCAGTCAAGCAACGCCAGCTCAGGTTCTTTATGCTTGGTTAACTCCTTTTACAGAATTATCTAGT 
AAAGAGGAGACAACAGGTGGCTTTAGTAATGACGATTATCTCAGAATTAATCAATTCTACATGGAGACTTCTCAAAATGAGTCCATCTATCAAGCT 
TTAAAGTTAGCTAATAAGCAAGTATCTCTTACTTATAAAGGAGTTTATGTGCTTAACTTAGCTAAAAATTCGACATTTAAAGATAGATTACATTTA 
GCTGATACAGTCACAGGAGTTAATGGCAAAAGTTTCAAAAATTCTTCTCAACTTATCAAATATGTTGCAGCTCTTCATCTAGGTGATAAAGTAAAG 
GTACAATACACAAGTCAAGGTAAAAAGAAAGAATCAGTTGGTAAAGTTATTAAACTATCAAACGGTAAAAATGGTATTGGTATCGGTTTGACAGAC 
CATACAGAAGTATTATCTGATGTTCCTGTGGACTTTAATACTGAAGGTGTTGGAGGACCAAGTGCAGGTTTAATGTTTACTTTAGCGATTTACGAC 
CAATTGGTTAAAGAAGATTTACGTAAAGGACGTAAGATTGCAGGTACTGGTACTATTGAGCAAAATGGGCATGTTGGCGATATTGGTGGAGCAGGT 

CAGACGAATTATCAAGAGGCAAAAGCAGCAGCTAAGCGATTAGGTACGAAGATGAAAATTGTACCAGTTCAAAATGTTCAGCAAGCTATTGATTAT 
TTGAAAAAAACAAAA 

SEQ ID 140 

MKNRDPKRKHKSLLGLLKWWIIGFAFLLLVLASLWRLPYYLEMPGGAYDIRSVLKVNKKADKAKGSYNFVAVSVSQATPAQVLYAWLTPFTELSS 
KEETTGGFSNDDYLRINQFYMETSQNEaiYQALKLANKQVSLTYKGVYVLKbAKNSTFKDRLHLADTVTGVNGKSFKNSSQLIKYVAALHLGDKVK 
VQYTSQGKKKESVGKVIKLSNGKNGIGIGLTDHTEVLSDVPVDFNTEGVGGPSAGLMFTLAIYDQLVKEDLRKGRKIAGTGTIEQNGHVGDIGGAG 
LKWSAAKKGMDIFFVENNPIDKNAKKGKTKVQTNYQEAKAAAKRL.GTKMKIVPVQNVQQAIDYLKKTK 

SEQ ID 141 

ATGAAAAGACTTAAAAAAATCAAATGGTGGTTAGTGGGTCTGCTAGCTTTAATCTCTTTGTTGCTAGCGTTATTTTTTCCGCTACCTTATTATATT 
GAAATGCCTGGAGGCGCTTACGATATTCGGACTGTCTTACAAGTCAATGGCAAAGAAGACAAACGAAAAGGAGCTTACCAGTTTGTTGCAGTGGGC 
ATTAGTCGTGCCAGCCTCGCTCAGCTATTATATGCTTGGCTGACACCGTTTACTGAAATTAGTACAGCAGAAGATACAACAGGCGGATACAGCGAT 
GCTGATTTCCTTCGAATTAATCAATTTTACATGGAAACATCACAAAATGCAGCTATTTATCAAGCTTTATCCTTAGCTGGAAAACCAGTTACATTA 
GATTATAAAGGCGTATATGTTTTAGACGTAAACAACGAATCTACTTTTAAAGGAACGCTACACTTAGCAGATACTGTAACAGGTGTAAATGGTAAA 
CAGTTTACTAGTTCAGCAGAACTTATTGACTATGTTTCTCACCTAAAACTAGGGGATGAAGTTACGGTTCAGTTTACGAGTGATAATAAGCCTAAA 
AAAGGAGTTGGCCGTATTATCAAACTGAAAAATGGGAAAAATGGGATTGGCATTGCCTTGACTGATCATACAAGTGTCAATTCAGAAGACACAGTG 
ATCTTTAGTACTAAAGGAGTAGGAGGACCTAGTGCTGGTCTAATGTTTACTCTTGATATATATGATCAAATAACTAAAGAAGATTTACGCAAGGGC 
CGTACAATTGCAGGTACAGGAACTATTGGCAAGGATGGCGAAGTAGGAGATATTGGTGGTGCAGGTCTTAAAGTAGTTGCAGCAGCTGAAGCTGGT 
GCAGATATATTTTTTGTTCCGAATAATCCTGTTGATAAGGAAATTAAAAAAGTTAATCCAAATGCTATAAGTAATTACGAAGAAGCCAAACGGGCA 
GCCAAACGACTAAAGACCAAAATGAAGATTGTTCCTGTTACGACTGTTCAAGAGGCACTGGTTTATCTTCGCAAA 

SEQ ID 142 

MKRLKKI KWWLVGLLAL I SLLLALFFPLPYYI EMPGGAYD I RTVLQVNGKEDKRKGAYQFVAVGI SRASIiAQLLYAWLTPFTEISTAEDTTGGYSD 
ADFLRINQFYMETSQNAAIYOALSLAGKPVTLDYKGVYVLDVNNESTFKGTLHLADTVTGVNGKQFTSSAELIDYVSHLKLGDEVTVQFTSDNKPK 
KGVGRIIKLKNGICNGIGIALTDHTSVNSEDTVIFSTKGVGGPSAGLMFTLDIYDQITKEDLRKGRTIAGTGTIGKDGEVGDIGGAGLKWAAAEAG 
ADIFFVPNNPVDKEIKKVNPNAISNYEEAKRAAKRLKTKMKIVPVTTVQEALVYLRK 

SEQ ID 143 

ATGACAGAGCTTATAAGAATACTACATTTAAATGATCTGCACTCTCATTTTGAGAATTTTCCTAAGGTAAAACGATTTTTTCATGACAATCAAGCG 
CAGCCAATAGAGACGATTTCACTTGACTTGGGGGATAATATTGATAAAAGCCATCCTTTGACAGAAGCAAGCTCGGGAAAGGCTAATGTCCAATTG 
ATGAATGAACTGGGTATTGAGCTTGCTACTATTGGTAATAATGAAGGAGTTGGTTTATCCAAAAAAGACTTGGACCAAGTCTACAAAGATTCAGAT 
TTTACGGTTATTGTTGGCAATCTAAAAGATAACATAATCGAACCGAGTTGGGCAAAACCTTACATTATTTATGAGACGCAGCAAGGAACTAAGCTT 
GCCTTTTTAGCTTATACTTTTCCTTATTATAAAACCTATGAACCTAATGGGTGGACGATAGAAGATCCAATTGACTGTCTTAAATGCCATTTACAA 
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ATAAATGAGATAAAAGAGGCAAATTGTCGCATTTTGATGACTr PATTCGTTTT 17 CAAGGATTGCTCAAGAATTTTCAGAAATTGAC 

CTTATTATAGGTGCACATACACACCATTTATTTGAGGAAGGGGAGCTAATTAACGGTACATATCTTGCAGCAGCTGGTAAATATGGTCGCTTTGTT 
GGGAGTATTGATATAACTTTTGATAATCATACACTAAAAGATATTTTAATCTCAACATGTGATACAAAACAACTAACTGGTTATCCTTCGGACAGT 
GACTGGCTAAGAAGATTGAGTCAGAAGGTAAAGAACAGCTTAGAAAAGAAAGTT 
SEQ ID 144 



FTVIVGNLKDNIIEPSWAKPYIIYETQQGTKLAFLAYTFPYYT TYE ?NGW1 irDPIDCLKCHLQINEIKEANCRILMSHLGIRFDTRIAQEFSEID 
LIIGAHTHHLFEEGELINGTYLAAAGKYGRFVGSIDITFDNHTLKDILISTCDTKQLTGYPSDSDWLRRLSQKVKNSLEKKV 

SEQ ID 145 

ATGGATGCGATGCTGTTTTACGCAGGTGCAGATGTTGCTATTATCAATTCTGGCTTAATTGTTCAGCCATTTGAAAAAGACTTTTCGAGGAAAAAT 
CTCCACGAATCATTACCTCATCAAATGCGCCTCGCTAAATTGACAGTGA3TAGTCAAGAACTTTTAGAGATTTATGAAACTATTTATCAACAAGGT 
CAATTTTTAGCGCAACAAAAGATTCATGGTATGGGCTTTCGTGGCAAGTGCTTTGGAGAAGTTTTACATTCGGGATTTGATTACAAAAATGGAAAA 
ATAGTGTATAATGAGAAAGATATTGATGCCAAAGAAGAAGTGATTCTTGTAATCGTTGATCAGTATTATTTTGCATCGTATTTTGAGTGTTTAAAA 
ACGAAAAAAGTAGACTTGCTTTTCCTGAATTACTCAGAGATGTGGCAGCAGATTATT 

SEQ ID 146 

MDAMLFYAGADVAIINSGLIVQPFEKDFSRKKLHESLPHONRLAKLTV3SQELLEIYETIYQQGQFLAQQKIHGMGFRGKCFGEVLHSGFDYKNGK 
IVYNEKDIDAKEEVILVIVDQYYFASYFECLKTKKVDLLFLNYSEMWQQII 

SEQ ID 147 

ATGCGAAAAGAAGTGACACCAGAGATGCTTAACTATAATAAGTATCCTGGCCCACAGTTCATTCACTTTGAAAATATCGTTAAAAGTGATGATATT 
GAATTTCAACTTGTTATTAATGAAAAATCAGCTTTTGATGTGACTGTCTTTGGACAACGTTTTTCTGAGATTTTATTAAAATATGATTTTATCGTT 
GGCGATTGGGGTAACGAGCAGTTGAGGCTAAGAGGCTTTTACAAAGATGCTAGTACAATTAGAAAAAATAGCCGGATTTCACGTTTAGAAGATTAT 
ATTAAAGAGTATTGTAACTTTGGTTGTGCTTATTTTGTGTTGGAGAATCCAAATCCTAGAGATATTAAATTTGATGATGAAAGACCTCATAAGCGT 
CGTAAGTCAAGATCCAAATCACAATCATCAAAGTCACAAACTAGAAATAATCGTTCCCAGTCAAATGCCAATGCTCATTTTACAAGTAAAAAGCGT 
AAAGACACAAAACGCCGTCAAGAACGTCATATTAAAGAAGAGCAAGATAAGGAAATGACCTCTGCAAAGCAGCATTTTGTTATTCGTAAGAAAAAA 

SEQ ID 148 

MRKEVTPEMLNYNKYPGPQFIHFENIVKSDDIEFQLVINEKSAFDVTVFGQRFSEILLKYDFIVGDWGNEQLRLRGFYKDASTIRKNSRISRLEDY 
IKEYCNFGCAYFVLENPNPRDIKFDDERPHKRRKSRSKSQSSKSQTRNNRSQSNANAHFTSKKRKDTKRRQERHIKEEQDKEMTSAKQHFVIRKKK 

SEQ ID 149 

ATGGATTTTTCAGAAAGGTGTCAAATGAAAAAAGAAATTTCGCCAGAAATGTACAACTATAATAAATTTCCAGGTCCCAAATTTATTCATTTTGAA 



'TTGGTTGTGCTTATTTTGTTTTAGAAAATCTTCATCCAC'AAGATATTAAATTT 
GAAGAGGAGCGCCAACCAAGACGAAAGAAATCACCTAAATCAAAATCAAATCGTCGCAAGCCAAACTATTCAAATCAGCAGCCCGCAACACCTAAG 
AGCAAATCGAAGCGGGCATCAAAAGAAAAGCAACCTGAAAACCAAGCGTTTACCAG-rCAAAAACGTCGAAGTAATACTAAGCATAAAGAAAAGTCA 



SEQ ID 150 

MDFSERCQMKKEISPEMYNYNKFPGPKFIHFEEQVKAEGIDLLLLEDVKNAFDTTSFGQRYTEVLLKYDYIVGDWGNEQLRLKGFYKDSDDIKKTN 
RISRLEDYIKEFCNFGCAYFVLENLHPQDIKFEEERQPRRKKSPKSKSNRRKPNYSNQQPATPKSKSKRASKEKQPENQAFTSQKRRSNTKHKEKS 
KRNOTSQLNTKISHFIIRKKDK 

SEQ ID 151 

ATGAAGAAAGAAAATATTATGCCTAAAAAAACTGATACACCCGCCTATAAACCCTCTATTTATAGCTTAACTCGCGATGAACTAATAGCTTGGGCT 
ATTGAACATGGAGAAAAGAAATTCCGTGCTTCACAAATCTGGGACTGGCTCTATAAAAAGCGTGTGCAAAGCTTCGATGAAATGACTAACATTTCC 
AAAGATTTTATTGCACTTTTGAACGAGAATTTTGTTGTTAATCCTCTAAAACPJ.CGTATTGTTCAAGAATCTGCTGATGGAACTGTTAAATACCTT 
TTTGAATTACCTGATGGCATGCTGATTGAGACGGTTTTGATGCGTCAACATTATGGTTTATCAGTATGTGTAACGACTCAAGTTGGTTGTAACATT 
GGTTGCACTTTCTGTGCAAGTGGTTTAATAAAGAAACAACGTGATCTTAACAATGGCGAAATCACTGCTCAAATTATGCTTGTTCAAAAATATTTT 
GATGAACGTGGACAAGGTGAGCGCGTTAGTCACATTGTGGTCATGGGAATAGGTGAACCCTTTGATAACTATACCAATGTATTAAAATTCTTGCGT 
ACAGTTAATGATGATAATGGATTAGCTATTGGTGCACGTCACATTACAGTGTCTACTTCAGGTTTAGCACATAAAATTCGTGAATTTGCAAATGAA 
GGTGTACAAGTTAACTTAGCAGTATCTCTTCATGCTCCAAATAACGATTTACGATCAAGTATCATGCGTATTAATCGTTCTTTCCCTCTTGAAAAG 
TTGTTTGCGGCTATTGAATATTATATTGAGACGACTAACCGTCGTGTAACATTTGAGTATATTATGTTAAATGGTGTCAACGATACCCCAGAAAAT 
GCTCAAGAGTTAGCAGATTTAACGAAAAAGATTCGCAAATTATCTTATGTCAATTTAATTCCTTACAATCCTGTCTCAGAACATGACCAGTATAGT 

GCAGCTTGCGGGCAATTACGTTCAAACACAATGAAACGCGATCGTCAAAAAGCGAAGGTAGGGCAG 

SEQ ID 152 

MKKENIMPKKTDTPAYKPSIYSLTRDELIAWAIEHGEKKFRASQIWDWLYKKRVQSFDEMTNISKDFIALLNENFVOTPLKQRIVQESADGTVKYL 
FELPDGMLIETVLMRQHYGLSVCVTTQVGCNIGCTFCASGLIKKQRDLNNGEITAQIMLVQKYFDERGQGERVSHIWMGIGEPFDNYTNVLKFLR 
TVNDDNGLAIGARHITVSTSGLAHKIREFANEGVQVNLAVSIiHAPNNDLRSSIMRINRSFPLEKLFAAIEYYIETTNRRVTFEYIMLNGVNDTPEN 
AQELADLTKKIRKLSYVNLIPYHPVSEHDQYSRSPKERVEAFYDVLKKNGVKCWRQEHGTDIDAACGQLRSNTMKRDRQKAKVGQ 

SEQ ID 153 

ATGAAACCATCGATTTATAGCTTAACACGCGATGAACTGATCGCGTGGGCAGTTGAACGCGGCCAAAAACAGTTTAGAGCTACTCAAATTTGGGAT 

TTAAAACAGCGAGTTGTACAAGAGTCAGCTGATGGTACAGTAAAATATTTATTTGAACTGCCCGATGGTATGTTAATTGAAACAGTTTTAATGCGT 
CAACATTATGGTCATTCTGTTTGTGTGACGACTCAAGTTGGCTGTAACATTGGCTGTACTTTTTGTGCTAGTGGATTGATCAAAAAGCAACGTGAT 
CTAAACAGTGGGGAAATTACAGCTCAAATCATGTTAGTCCAAAA.ATATTTTGACGATAGAAAGCAAGGTGAGCGGGTTAGCCATGTTGTCGTAATG 
GGCATTGGTGAACCTTTTGATAATTACAAAAATGTCATGTGCTTTCTTCGCGTCATCAACGATGATAATGGCTTAGCAATTGGTGCCCGTCATATT 
ACAGTCTCTACCTCAGGGTTAGCTCACAAGATTCGGGATTTTGC-AAACC-AGGGAGTACAGGTTAACTTAGCAGTCTCGTTGCATGCACCAAATAAT 
GATTTACGTTCAAGTATTATGCGAGTAAATCGCTCTTTTCCGCTTGAAAAGCTCTTTTCAGCTATAGAATACTATATTGAAAAAACGAATCGTCGT 
GTCACTTTTGAATACATTATGCTAAATGAAGTTAACGATAGCATTAAGCAAGCTCAAGAATTAGCAGACTTAACTAAAACTATTCGTAAGTTATCT 
TATGTTAACTTGATTCCGTATAATCCTGTTTCAGAACA.TGATCAGTATAGTAGAAGTCCTAAAGAGCGAGTTCTAGCGTTTTATGATGTGCTAAAG 
AAAAATGGAGTTAACTGTGTGGTGCGTCAAGAGCACGGAACAGATATTGATGCAGCCTGTGGCCAGTTACGTTCTAAAACGATGAAAAAAGATCGC 
GAAAAGGTTACAGCGACAAAA 

SEQ ID 154 

MKPSIYSLTRDELIAWAVERGQKQFRATQIWDWLYKKRVQSFBEMTNISKDFVSILNDSFCWPLKQRVVQESADGTVKYLFELPDGMLIETVI.MR 
QHYGHSVCVTTQVGCNIGCTFCASGLIKKQRDLNSGEITAQIMLVQKYFDDP.KQGERVSHVWMGIGEPFDNYKNVMCFLRVINDDNGLAIGARHI 
TVSTSGLAHKIRDFANEGVQVNLAVSLHAPNNDLRSSIMRWRSFPLEKLFSAIEYYIEKTNRRVTFEYIMLNEVNDSIKQAQELADLTKTIRKLS 
YVNLIPYNPVSEHDQYSRSPKERVLAFYDVLKKNGVNCWRQ3HGTDIDAACGQLRSKTMKKDREKVTATK 
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SEQID155 

ATGCTTAAAAGATTACTTACTGAAGATGGGGAATTGACAAAGATTAGTCGTCG1TTCGTTTGGATGTTAGTGATTATCTATTGTCTTATTATTGTC 
AGGATGTGTTTTGGGCCTCAAATTATGATTGAGGGGGTATCAACTCCGAATGTTCAGCGCTTCGGAAGAATTGTAGCTCTTTTAGTACCATTTAAT 
TCTTTTCGTAGTTTAGATCAGCTAACTAGCTTTAAAGAGATTTTTTGGGTTATTGGTCAAAATGTAGTGAATATTTTACTGCTGTTTCCTCTCATT 




AACATAAAAGGTTGGCTTCTAACTATTAGAAAA 

SEQ ID 156 

MLKRLLTEDGEIiTKISRRFVWMLVIIYCDIIVRMCFGPQIMIEGVSTPNVQRFGRIVALLVPFNSFRSLDQLTSFKEIFWVIGQNWNILLLFPLI 
IGLLSLKPSLRKYKSVILLAFLMSIFIECTQWLDILIDANRVFEIDDLWTNTLGGPFALWTYRNIKGWLLTIRK 

SEQ ID 157 

ATGTCTATTATAAAAAATTTGTGGTGGTTTTTTAAGGAAGAAAAGAAGCGCTATCTTATTGGAATTTTGTCATTAAGTTTGGTTGCGGTGTTAAAT 
CTTATCCCTCCTAAAATCATGGGATCAGTTATTGATGCTATTACAACTGGAAAATTAACAAGACCACAATTGCTCTGGAATTTATTAGGTTTGGTT 
TTGTCAGCTTTAGCTATGTATGGGCTGCGTTATATTTGGCGTATGTATATTTTAGGGACTTCTTACAAATTGGGTCAAGTTGTCAGATACCGTTTA 
TTTGAACATTTTACAAAAATGTCTCCTTCTTTTTATCAGAAATATCGTACAGGTGATTTAATGGCGCACGCGACCAACGACATCAATTCTCTAACA 
CGTCTTGCAGGAGGAGGAGTTATGTCAGCAGTGGATGCCTCTATCACAGCATTAGTAACGCTTATCACCATGTTCTTTACTATTTCGTGGCAAATG 
ACATTAATTGCGGTTATCCCTTTGCCCTTAATGGCCTTAGCAACTAGTAAATTGGGGCGAAAAACCCATGAAACCTTCAAAGAATCTCAGGCAGCC 
TTTTCAGAATTAAATAATAAAGTGCAAGAAAGTGTCTCTGGCGTCAAAGTGACTAAATCATTTGGTTATCAAGAACAAGAAATTGCTTCTTTTCAA 
GAGGTTAATCAGATGACTTTCGTGAAGAACATGCGGACCATGACTTATGATGTCATGTTTGATCCTTTAGTTCTTCTTTTTATAGGTGCCTCCTAC 
GTATTAACATTGGCTATGGGAGCTTTTATGATTTCAAAAGGTCAAGTTACTGTTGGTGACTTGGTAACATTTGTGACGTATTTAGATATGTTGGTA 
TGGCCCTTGATGGCGATTGGTTTCTTGTTCAATATGGTACAGCGTGGTAGTGTTTCTTATAACCGTATTAATAGCCTACTTGAGCAAGAATCGGAT 
ATAACTGACCCTTTAAATCCTATCAGACCTGTTGTCAATGGAACATTAAGATATGATATTGATTTCTTTAGATACGACAATGAAGAAACCTTAGCC 
GATATTCATTTCACCTTAGAAAAAGGTCAAACCTTAGGTTTGGTAGGTCAAACGGGATCAGGGAAGACAAGTCTTATTAAGTTATTGCTACGTGAA 
CATGATGTGACTCAGGGAAAAATTACTTTAAATAAACATGATATACGTGATTATCGATTGTCTGAGTTACGTCAACTAATCGGTTATGTTCCTCAA 
GATCAGTTTTTATTTGCTACCAGTATTTTAGAAAATGTTCGCTTTGGAAATCCAACTCTATCTATCAATGCTGTTAAAAAAGCAACTAAATTGGCT 
CATGTTTACGATGACATTAAACAGATGCCAGCAGGATTTGAGACTCTAATTGGAGAAAAAGGAGTCTCATTATCTGGTGGACAAAAACAAAGGATT 
GCGATGAGTCGTGCCATGATTTTAGATCCAGATATTCTTATTTTGGATGATTCTCTATCAGCAGTGGACGCTAAAACGGAACATGCCATTATTGAA 
AATCTTAAAACGAATCGTCAAGGGAAATCGACTATTATTTCAGCACATCGATTATCAGCTGTTGTGCACGCAGACCTTATCTTAGTTATGCAAGAC 
GGCAGAGTCATCGAGCGAGGTCAGCATCAAGAGTTGCTAAATAAAGGTGGTTGGTATGCTGAAACGTATGCCTCACAGCAATTAGAAATGGAGGAA 

SEQ ID 158 

MSIIKNLWWFFKEEKKRYLIGILSLSLVAVLNLIPPKIMGSVIDAITTGKI.TRPQLLWNLLGLVLSALAMYGLRYIWRMYILGTSYKLGQWRYRL 
FEHFTKMSPSFYQKYRTGDLMAHATNDINSLTRLAGGGVMSAVDASITALVTLITMFFTISWQMTLIAVIPLPLMALATSKLGRKTHETFKESQAA 
FSELNNKVOESVSGVKVTKSFGYQEQEIASFQEVHQMTFVKNMRTMTYDVMFDPLVLLFIGASYVLTLAMGAFMISKGQVTVGDLVTFVTYIjDMLV 
WPLMAIGFLFNMVQRGSVSYNRINSLLEQESDITDPBNPIRPWNGTLRYDIDFFRYDNEETLADIHFTLEKGQTLGLVGQTGSGKTSLIKLLLRE 
HDVTQGKITLNKHDIRDYRLSELRQLIGYVPQDQFLFATSILENVRFGNPTLSINAVKKATKLAHVYDDIKQMPAGFETLIGEKGVSLSGGQKQRI 
AMSRAMILDPDILILDDSLSAVDAKTEHAIIENLKTNRQGKSTIISAHRLSAWHADLILVI1QDGRVIERGQIIQELLNKGGWYAETYASQQLEMEE 
AFDEV 

SEQ ID 159 

GTGATGAAAACAGCACGTTTTTTCTGGTTTTATTTTAAACGCTATCGTTTCTCATTTACTGTCATTGCTGTTGCCGTTATCTTAGCAACTTATTTA 
CAAGTAAAAGCTCCTGTCTTCTTAGGAGAGTCCTTGACTGAGTTGGGAAAAATCGGTCAGGCTTATTACGTTGCTAAGATGAGTGGCCAGACACAT 
TTTAGCCCTGATTTATCAGCTTTTAATGCCGTGATGTTTAAGCTTTTGATGACTTATTTCTTTACTGTTTTAGCTAATCTAATATATAGTTTCTTA 
CTTACACGTGTTGTCTCACATTCGACTAACCGCATGCGCAAGGGCTTATTTGGTAAATTAGAACGTTTAACCGTCGCCTTTTTTGACCGCCATAAA 
GATGGGGAGATTCTTTCTCGTTTCACGAGTGATTTGGATAATATTCAAAACTCGCTGAACCAATCCTTGATTCAAGTGGTGACTAATATTGCCCTT 
TACATCGGCCTGGTCTGGATGATGTTTAGGCAAGATAGCCGTTTAGCTTTGTTAACCATCGCATCAACCCCAGTTGCTCTCATTTTTTTAGTGATT 
AACATCCGTTTGGCAAGAAAATACACCAATATCCAACAGCAAGAAGTCAGTGCTTTAAATGCTTTTATGGATGAAACCATTTCAGGACAAAAGGCT 
ATTATTGTACAAGGTGTCCAAGAAGATACGATGACAGCCTTTTTAAAGCATAATGAAAGGGTTCGACAAGCCACCTTCAAACGCCGTCTGTTCTCA 
GGACAATTATTTCCAGTCATGAATGGAATGAGCCTTATTAACACGGCTATCGTGATTTTTGTCGGTTCAACAATTGTCCTCAGTGACAAATCTATG 
CCAGCAGCGGCAGCGCTTGGTTTAGTGGTTACTTTTGTACAATATTCCCAGCAATATTACCAACCCATGATGCAAATCGCGTCTAGTTGGGGAGAA 
TTGCAGCTGGCCTTTACCGGTGCTCACCGTATTCAAGAAATGTTTGATGAAACCGAAGAAGTTCGTCCACAAAATGCACCAGCGTTCACCAGCTTA 
AAAGAAGCAGTGGCGATTAACCACGTCGATTTTGGGTATCTTCCTGGGCAAAAAGTTTTATCAGATGTGTCAATCGTTGCACCCAAGGGCAAAATG 
ATTGCCGTGGTTGGACCGACAGGTTCTGGAAAGACCACTATTATGAACTTGATTAACCGTTTCTACGATGTGGATGCAGGTTCGATTACCTTTGAT 
GGCCGTGATATTCGTGACTACGATTTGGATAGTCTTCGTCAAAAGGTAGGGATTGTGTTGCAAGAGTCAGTTCTTTTTTCAGGAACCATTACGGAT 
AATATTCGTTTTGGTGATCAGACCATTAGTCAAGACATGGTTGAAACTGCTGCGCGTGCGACCCATATTCATGACTTTATCATGTCCTTACCAAAA 
GGGTACAATACCTATGTCTCAGATGATGACAATGTCTTTTCAACAGGTCAAAAGCAGTTGATTTCTATTGCTAGGACGCTACTGACTGACCCTGAA 
GTGTTGATTTTGGATGAGGCCACTTCAAATGTTGATACGGTTACCGAAAGTAAAATTCAACGGGCCATGGAAGCTATCGTGGCAGGTCGAACTAGC 
TrTGTCATTGCTCACCGCCTCAAAACCATTTTAAATGCCGATCACATTATTGTGTTGAAAGATGGCAAGGTCATTGAGCAAGGAAATCATCATGAG 
CTATTGCATCAAAAAGGCTTTTATGCCGAATTGTATCACAATCAAT7TGTCTTTGAA 

SEQ ID 160 

VMKTARFFWFYFKRYRFSFTVIAVAVILATYLQVKAPVFLGESLTELGKIGQAYYVAKMSGQTHFSPDLSAFNAVMFKIiLMTYFFTVLANLIYSFL 
LTRWSHSTNRMRKGLFGKLERLTVAFFDRHKDGEILSRFTSDLDNIQNS3NQSLIQWTNIALYIGLVWMMFRQDSRLALLTIASTPVALIFLVI 
MIRLARKYTNIQQQEVSALNAFMDETISGQKAIIVQGV'QEDTKTAFLKHNERVRCATFKRRLFSGQLFPVMNGMSLINTAIVIFVGSTIVLSDKSM 
PAAAALGLWTFVQYSQQYYQPMMQIASSWGELQLAFTGAHRIQEMFDET3EVRPQNAPAFTSLKEAVAINHVDFGYLPGQKVLSDVSIVAPKGKM 
IAWGPTGSGKTTIMNLINRFYDVDAGSITFDGRDIRDYDLDSLRQKVGIVLQESVLFSGTITDNIRFGDQTISQDMVETAARATHIHDFIMSLPK 
GYNTYVSDDDNVFSTGQKQLISIARTLLTDPEVLILDEATSNVDTVTESKIQRAMEAIVAGRTSFVIAHRLKTILNADHIIVLKDGKVIEQGNHHE 
LLHQKGFYAELYHMQFVFE 

SEQ ID I6l 

TTGATGAAGTCTAATCAATGGCAAGTCTTTAAGAGATTAATCTCCTATTTACGCCCTTATAAATGGTTTACAGTATTAGCTCTATCTCTCTTATTG 
TTGACGACTGTTGTTAAAAATATTATTCCTTTAATTGCTTCACATTTTATTGATCACTATCTGACAAATGTTAATCAA&CAGCAGTTCTTATTTTA 
GTGGGATATTATTCAATGTATGTCTTGCAGACCTTAATTCAATATTTTGGGAATCTCTTTTTTGCGCGTGTTTCTTATAGTATTGTTAGAGATATT 
CGTAGAGATGCTTTTGCTAATATGGAAAGGCTTGGCATGTCTTATTTTGATAGGACACCGGCAGGATCTATAGTGTCACGTATTACTAATGATACT 
GAAGCAATATCTGATATGTTTTCGGGTATTTTATCGAGTTTTATCTCGGCGATATTTATTTTTACAGTTACTCTGTACACTATGTTGATGCTAGAC 
ATTAAACTAACAGGACTTGTCGCTCTTTTATTACCTGTTATCTTTATATTAGTGAATGTCTATCGGAAAAAATCAGTCACTGTCATTGCTAAAACG 
AGAAGTTTACTTAGTGATATCAACAGTAAATTATCAGAAAGTATTGAAGGAATTCGCATTGTACAGGCTTTTGGTCAAGAAGAGCGCTTGAAGACT 
GAATTTGAGGAAATTAACAAAGAGCATGTTGTGTATGCCAATCGTTCTATGGCTCTTGATAGTCTCTTCTTAAGACCGGCGATGTCTCTTTTAAAA 
CTCCTAGCATATGCTGTTCTTATGGCTTATTTTGGATTTACAGGAGTTAAAGGAGGTCTTACGGCAGGATTGATGTATGCTTTTATTCAGTACGTT 



WO 02/34771 



PCT/GB01/04789 



-17- 



AATCGTCTCTTTGACCCTTTAATTGAAGTAACGCAAAATTTTTCAACCTTACAAACATCAATGGTATCAGCAGGGCGTGTGTTTGATTTGATTGAT 
GAAACAGGTTTTGAACCAAGCCAAAAAAATACAGAAGCTTTTr I -„ v ^.TTTAAAAATGTATCATTCTCATATGATGGAAAA 

AAACAAATCCTTGATAATGTTTCTTTTAGTGTTAAAAAAGGTGAAACGATTGCTTTTGTAGGAGCGACAGGTTCTGGAAAATCATCTATTATTAAT 
GTCTTTATGAGGTTTTACGAATTTCAATCTGGACAAGTTTTATTAGATGGGAAGGATATTAGGGATTACTCACAAGAACAATTGCGAAAGAATATT 
GGACTCGTCTTACAAGACCCCTTTTTATATCATGGCACTATTAAATCTAATATCAAAATGTACCAAGACATCACCGATCAAGAGGTACAGGACGCA 
GCAGAGTTTGTTGATGCTGATCAATTTATTCAGAAGTTGCCAGATAAGTACGATGCAGCTGTTTCAGAACGTGGGTCAAGTTTTTCGACTGGACAA 
CGCCAACTATTGGCGTTTGCCAGAACTGTGGCTAGTAAACCTAAAATTTTAATCTTAGATGAAGCGACAGCAAATATTGATTCGGAAACAGAGCAG 
ATTGTACAAGATTCGTTAGCAAAAATGCGTCAAGGTCGAACAACAATrGCCATTGCTCACCGCTTATCAACCATTCAAGATGCTAATTGTATCTAT 
GTTCTTGATAGAGGAAAGATAATTGAAAGTGGGAATCACGAGTCTTTATTAGACCTAAAAGGGACTTATTATCGTATGTACCAATTACAAGCTGGC 
ATGATGGAGGTC 

SEQID 162 

MMKSNQWQVFKRLISYLRPYKWFTVLALSLLLLTTWKNIIPLIASHFIDHYMNVNQTAVLILVGYYSMYVLQTLIQYFGNLFFARVSYSIVRDI 
RRDAFANMERLGMSYFDRTPAGSIVSRITNDTEAISDMFSGILSSFISAIFIFTVTLYTMLMLDIKLTGLVALLLPVIFILWVYRKKSVTVIAKT 
RSLLSDINSKLSESIEGIRIVQAFGQEERLKTEFEEINKEHWYANRSI4ALDSLFLRPAMSLLKLLAYAVLMAYFGFTGVKGGLTAGLMYAFIQYV 
NRLFDPLIEVTQNFSTLQTSMVSAGRVFDLIDETGFEPSQKNTEAFVREGNIEFKNVSFSYDGKKQILDNVSFSVKKGETIAFVGATGSGKSSIIN 
VFMRFYEFQSGQVLLDGKDIRDYSQEQLRKNIGLVLQDPFLYHGTIKSNIKMYQDITDQEVQDAAEFVDADQFIQKLPDKYDAAVSERGSSFSTGQ 
KQLLAFARTVASKPKILILDEATANIDSE^ 

SEQ ID 163 

GTGTATAATGAGGTCAAAGTGCAAGGAAAGGTCTATAAAATGTTACTATTGGTAGATAATTACGATTCTTTTACCTATAATTTAAAGCAATATTTA 
AGTGTCTATAAAGAGGTATTCGTCATAAAAAATGATGTTCCTAACCTTTTTTTATTAGCTGAGAGCGCAGAAGCCATCGTCTTATCACCTGGACCA 
GGACACCCAAAGGATGCTGGGAAAATGGTAGAATTAATCAATCAGTTTATAGGAAAGAAACCTATTCTAGGTATCTGTTTGGGGCATCAAGCGCTT 
GCCGAGTGCTTGGGTGGGCGATTAAATTTAGCAAATCACGTTATGCATGGTAAACAAAGTTGGGTAACAATAAACGACCATACTAGTTTGTTTAAG 
GGAATTGATAGTCCAACCCAAGTTATGCGTTATCATTCATTGGTAGTGACTGATTTACCAGAGAATATTGCTGTTATTGCACGATCAAATGAGGAT 
AATGAAATCATGGCATTCCATTGCCCCAGCTTAAAGGTATATGCGATGCAGTTTCATCCTGAGTCAATCGGGAGTATTGATGGAATGAAAATGATT 
GAAAACTTTTTGACGTTAATTAATGAC 

SEQID 164 

MYNEVKVQGKVYKMLLLVDNYDSFTYNLKQYLSVYKEVFVIKNDVPKLFLLAESAEAIVLSPGPGHPKDAGKMVELINQFIGKKPILGICLGHQAL 
AECLGGRLNLANHVMHGKQSWVTIKDHTSLFKGIDSPTQVMRYHSLWTDLPENIAVIARSNEDNEIMAFHCPSLKVYAMQFHPESIGSIDGMKMI 
ENFLTLIND 

SEQID 165 

ATGATACTCTTAATTGATAATTACGATTCATTTACCTACAACCTCGCCCAATATTTAAGTGAATTTGACGAGACGATTGTCTTGTATAACCAAGAC 
CAflGACrTTrACCAAACAAAACCTATCTTAGGAGTGTGTCTGGGACACCAAGCTATCGCTGAAACTTTAGGGGGAACC TAC 

GTCATGCATGGGAGACAAAGCACCATTGAAACGCAAGGCCCTGCTAC-TCTTTTTCGCTCCCTGCCACAAGAGATCACCGTCATGCGCTACC-T1 ; C 
ATCGTTGTGGATCAGTTACCAAAAGGTTTTAGCGTAACCGCTAGAGACTGTGACGATCAAGAAATCATGGCATTTGAACACCACACCCTGCCACTT 
TTTGGGCTACAATTTCACCCAGAAAGCATCGGAACTCCTGATGGCATGACCATGATTGCCAACTTCATCGCAGCCATTCCCCGT 

SEQID 166 

MILLIDNYDSFTYNLAQYLSEFDETIVLYNODPNLYDMAKKANALVLSPGPGWPKEANQMPKLIQDFYQTKPILGVCLGHQAIAETLGGTLRLAKR 
VMHGRQSTIETOGPASLFRSLPQEITVMRYHSIWDQLPKGFSVTARDCDDQEIMAFEHHTLPLFGLQFHPESIGTPDGMTMIANFIAAIPR 

SEQ ID 167 

ATGAAAACAAGAACAACTACCTATATTGCACTCATGGTTGCACTACTTATTGTTTTAGGTTTTATCCCAGGGATCCCATTAGGTTTCATTCCAGTC 
CCAATTGTTTTACAAAATCTrGGTGTTATGCTGGCAGGTGCTCTGCTTGGTAGTAGGAAGGGTTTCCTAGCTGTGGCTATTTTCTTGCTCTTAGTT 
GCTATTGGTGCACCATTTTTACCAGGAGGACGGTCAGGTCTCGTAACGCTGTTTGGGCCAACAGCAGGCTATCTGCTGACTTATCCATTTGCAGCT 
TTTTTTATCGGCCTAGGGCTTGAGAAAGTGAAAACAACAAAACTCTGGGTTCAATTCCTTATTATTTGGATATTTGGCGTACTATTGATTGATATT 
TGTGGTAGCATCGTTCTTTCCTTTCAAACTTCTCTACCCTTAACTAAATCACTATTTTCTAACCTTATTTTTATTCCTGGGGATACCTTAAAAGCA 
TCCATTTGCTTGATTATTTATCGTAAATTTGCAAACAGATTAACTCATCTATACAAC 

SEQ ID 168 

MKTRTTTYIALMVALLIVLGFIPGIPLGFIPVPIVLQNLGVMLAGALLGSRKGFLAVAIFLLLVAIGAPFLPGGRSGLVTLFGPTAGYLLTYPFAA 
FFIGLGLEKVKTTKLWVQFLIIWIFGVLLIDICGSIVLSFQTSLPLTKSLFSKLIFIPGDTLKASICMIYRKFANRLTHLYN 

SEQ ID 169 

ATGTTTACAACCAAAGAACTTGTTAAGGTGGCTArGATGACCACTrTGATTATTATTTTAGGCTTTATTCCTGCTATCCCGCTAGGCTTTATCCCA 
GTCCCTATTGTTTTACAAAACTTAGGTGTCATGTTGGCTGGATTGATGCTGGGTGGTAAAAAGGGAACCTTATCTGTTTTCTTATTTTTAGTGATT 
GGCCTTTTCTTACCTGTTTTCTCAGGCTCAAGAACAACCATTCCAGTATTGATGGGGCCATCTGCTGGCTATGTTATTGCCTACCTTCTTGTGCCT 
ATTGTCTTTTCATTACTTTACCGCAATTGGTTCTCAAAAAGCACGCCATTAGCATTCCTAGCTCTTTTAATCTCAGGAGTTGTACTGGTTGATGTT 
CTGGGTGCTATCTGGTTGTCAGCCTACACTGGCATGTCTCTTGTGACATCGCTTTTATCAAACTTGGTCTTTATTCCAGGAGATACCATCAAAGCA 
ATCATTGCGACCATTATCGCTGTTAAATACAAAGATAGTTTTTTGA^TACAAAACAG 

SEQID 170 

MFTTKELVKVAMMTTLIIILGFIPAIPLGFIPVPIVLQNLGVMLAGLMLGGKKGTLSVFLFLVIGLFLPVFSGSRTTIPVLMGPSAGYVIAYLLVP 
IVFSLLYRNWFSKSTPLAFLALLISGWLVDVLGAIWLSAYTGMSLVTSLLENLVFIPGDTIKAIIATIIAVKYKDSFLNTKQ 

SEQID 171 

GTGACTAATGATTCAAAATTCTCAAAATGGACCTCTCGTCCAGCGCTTAATCTTAATTCCTTGAAAGGAAAAACAAAACGCAACATGGCCATAATT 
TTTAAGCATTTAATGGGAGTCAAA 

SEQID 172 

MTNDSKFSKWTSRPALNLNSLKGKTKRNMAI I FKHLMGVK 

SEQID 173 

ATGCTATTATTAATTTCGTTAAAGGAGGCTATCATGTCATTTCAAACAAATTATATCCATTTGGCTGACGAAATATTATCTGGAAAGACTAGCATT 
TCTTATGAACAAGCGCTGGAAATTCTAAATAGCGATGAGAACTGGTGGGAAATCTACGCTGCTGCCTTATACCTTAAAAATCAAGTTAGCCGAAAT 
AATATTCGCCTTAACGTTTTATTAAG !CAGMMTTnTRnTTArTCTTPTrj S TrTij>n»>»r_™p^n m ^» m 
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GGACGAGAGGTCCATTTTGAGAATTTTGAATCATTAGTCACCTTACTTGTTGACTCAACTTTTTTGGGAAATTACCTAACAGAGGGCGGTCGCAAT 
CAACATACCGATATTGAATTCTTGGAAAAATTACAACTAAATCATACTAAAAAGGAATTAATT 

SEQ ID 174 

MLLLISLKEAIMSFQTNYIHLADEILSGKTSISYEQALEILNSDENWWEIYAAALYLKNQVSRNNIRLNVLLSAKQGLCAENCGYCSQSKESTADI 
DKFGLLPQNVILKQAIVAHQKGASVFCIAMSGTKPSKREIEQLCQVIPEIKKELPLEICLTAGFLDREQLHQLKQAGIDRINHNLNTPBENYPHIA 
TTHSFKDRCDTLERIHNEDIDVCSGFICGMGESDEGLITLAFRLKELDPYSIPVNFLLAVEGTPLGKYNYLTPIKCLKIMAMLRFVFPFKELRLSA 
GREVHFENFESLVTLLVDSTFLGNYLTEGGRNQHTDIEFLEKLQLNHTKKELI 

SEQ ID 175 

ATGATATACTGGTCTTATATTTTGACGGGAGATAAGATGAAAAAACTATTTAAAAAAGCGATAGCTATGTGCCGAGATTTGCCGCTTAATTTTGTA 
ATTGTTGAACTTAGTTTGTATCAAAGAGAGGATGGCTCATCTGATAATATTAAATGGATTTCTAAGAGAATTCTTGAGGTAACGGTAACTGATCAG 

CTTATTTCAATAGAAGAATGTCAAAAATTCACTAGCTTAGTGCGAGATAAAAATCCTTTTCACCAAGGGGAAGCAGCTATTGTGCCTGCGGCTCTA 
TTATTGGAAAAAATAATGGAAGTTAGAAAAGGAAAAATAAAGGAGATTCATTTGACTTTTTTATCTCCAGTAAGGGTGAATCAAGAATTCTCAGTG 
CAAGTAGTGGATAACACAGTGATTATTTTTCAGCATCAAATATTATGG 

SEQ ID 176 

MIYWSYILTGDKMKKLFKKAIAMCRDLPLNFVIVELSLYQREDG3SDNIKWISKRILEVTVTDQQWIYHLRMLNLPKLKPMSLASSDCPAREEKAS 
LISIEECQKFTSLVRDKNPFHQGEAAIVPAALLLEKIMEVRKGKIKEIHLTFLSPVRVNQEFSVQWDNTVIIFQHQII.W 

SEQ ID 177 

TTGTTTAATGCACGATGCTGCTGCATTTCTAACGCTTCAGAGTCAGAAAACAGAATTCCGGATTGTTCACATTGTAGAAGTAGCAGGAGATCCCAA 
GCT 

SEQ ID 178 

MFNARCCCISNASESENRIPDCSHCRSSRRSQA 

SEQ ID 179 

ATGAAGAATAGAGATGTTTATATTGGTTTTGGGCTACGAACACCTATCGGTATAAAAGGGAAGCAATTTAAACATTACCGTCCAGAACTTTTAGGA 
GCACACCTTTTAAATCAAATAAAAAAAATAGAATCAGAATCTAACATTGATAGTATTATTTGTGGGAACACAGTTGGTACTGGGGGCAATATTGGT 

TATCTAAAAATCAGTACCGGTATTAATGAAAAAGTTCTTGTTGGGGGGATTGAAAGTAGTTCTCTTCAACCTATGAGACGTTATGCTAAAGAAGAT 
AATCGTAACGGAGAATATACAGTTGCTCAGTTTTCTCCTGACTCTTATGCTGAAACTGTAATGTTAGAAGGGGCCCAGAGAGTCTGTCAAAAATAT 
GGTTTTAGAAGAGAAATGTTAGATAAATTGGCATTCTTGAGCCATAAACGCGCCTTAACAGCTAAACAAGGTGGCTATTTAGAAGAGGTAATCTTA 
CCAATGGAAGGGATGCGAGATCAAGGCGTTAGAAAACTAAAAGAAACATTTTTTCAAAAATTACCAAGATTGATGGAAAATTCACCTTTGCTCACT 
ATTGGAAATGTTTGTTTAATGCACGATGCTGCTGCATTTCTAACGCTTCAGAGTCAGAAAACAGAATTCCGGATTGTTCACATTGTAGAAGTAGCA 
GGAGATCCCAAGCTTAGTCCAGAATTGGTTCACACGGCTACGGAAAAACTATTAACAGAAACTCATACTAAAATATCGGATTATGATGCAATTGAA 
TGGAATGAACCATTTGCAGCGATTGATGCTCTATTTAATCATTATTATCCTGAAGAGAGAGAAAAATTCAATATTTTTGGAGGGACATTAGCTTAC 
GGACACCCTTATGCCTGCTCAGGAATTATTAATATCCTTCATCTTATGCAGGCATTAAAATATA^.AAATAAACCTATGGGTCTAACTGCCATTGCA 
GGGGCAGGAGGAGTCGGAATGGCCATATCAATAGAGTACTTAGGAGTTAAGAATGCT 

SEQ ID 180 

MKNRDVYIGFGLRTPIGIKGKQFKHYRPELLGAHLLNQIKKIESESNIDSIICGNTVGTGGNIGRLMTLFSDYESYIPVQTIDMQCASSSSALFFG 
YLKISTGINEKVLVGGIESSSLQPMRRYAKEDNRNGEYTVAQFSPDSYAETVMLEGAQRVCQKYGFRREMLDKLAFLSHKRALTAKQGGYLEEVIL 
PMEGMRDQGVRKLKETFFQKLPRLMENSPLLTIGNVCLMHDAAAFLTLQSQKTEFRIVHIVEVAGDPKLSPELVHTATEKLtTETHTKISDYDAIE 
WNEPFAAIDALFNHYYPEEREKFNIFGGTLAYGHPYACSGIIWILHLMQAIiKYKNKPMGLTAIAGAGGVGMAISIEYLGVKMA 
SEQ ID 181 

ATGACGGATGTTTATATTGCTGCAGGCCTTAGAACCCCTATCGGTTTAGTAGGGAAACAATTTGCTAAAGAACAACCAGAAATCCTTGGAGCAAAG 
CTCATCAACGCTTTACAAAATAAGTATCCAGTTCCCATTGACCAAGTGATTTGTGGCAATACCGTCGGAACGGGTGGTAATATTGGGCGCTTGATG 
ACCCTGTATTCTCATTTAGGAGAATCTGTCTCTGCTTTGACGGTTGATATGCAGTGTGCATCAGCTGGTGCAGCTCTTTCCGTGGGTTATGCTAAA 
ATCAAGGCAGGTATGGCAAGCAACCTTTTAGTGGGAGGGATTGAAAGCAGCTCCTTACAACCTGAATCGGTATATGCTTCAGCTGATTGGCGCCAA 
GGAGCCTACAAGGTAGCTCAGTTTTCTCCAGATAGTATCAGCCCTTTTGCGATGATTGAAGGGGCAGAACGAGTGGCAAGAGAGCATGGCTTTACA 
AAGGAGTATTTGAATCACTGGACATTGAGAAGTCATCAAAAGGCTAGTTATTGCCAGGAGCAAGCCCTGTTAGCTGATCTTATTCTAGACCTGTCA 
GGAGCCAGTGATCAAGGTATTCGACCGCGCTTGTCAAGTAAGGTGTTGTCAAAGGTACCCCCTATCTTAGGAGAAGGTCACGTGATTAGTGCAGCC 
AATGCCTGCCTAACCCATGATGCTGCTGCCTTTTTACAGCTAAGTAGTCAGCCTTCAGCTTTTAAACTGATTGATGTGGTAGAAGTAGCAGGAGAC 
CCACAGCGTAGCCCTTTAATGGTGATTAAGGCTAGTCAAGTCCTTTTGGAAAAACATGGTCTAGGGATGGCAGATATGACAGCGATTGAATGGAAC 

CCCTATGGTGCCTCAGCAGCCATTATAATATTGCACTTAATGAGGGCTTTAGAGATTAAAAATGGACGCTATGGAATAGCTGCTATAGCAGCAGCT 
GGTGGCCAAGGGTTTGCTGTTTTACTAAAATATCATAAGGAGTTTAGTCATGCTGACAAAGCTAGAATATTGGGCAAAGCAATGCCCAAA 

SEQ ID 182 

MTDVYIAAGLRTPIGLVGKQFAKEQPEILGAKLINALQNKYPVPIDQVICGNTVGTGGNIGRLMTLYSHLGESVSALTVDMQCASAGAALSVGYAK 
IKAGMASNLLVGGIESSSLQPESVYASADWRQGAYKVAQFSPDSISPFAMIEGAERVAREHGFTKEYLNHWTLRSHQKASYCQEQALLADLILDLS 
GASDQGIRPRLSSKVLSKVPPILGEGHVISAANACLTHDAAAFLQLSSQPSAFKLIDWEVAGDPQRSPLMVIKASQVLLEKHGLGMADMTAIEWN 
EAFAVIDGLFETHYPDLLDRYNIFGGALAYGHPYGASAAIIILHLMRALEIKNGRYGIAAIAAAGGQGFAVLLKYHKEFSHADKARILGKAMPK 

SEQ ID 183 

ATGCTTGAATCATTGAAAACGATAGTTAAAACCAATAGCGATAAAAAGTTATTTGATGGTGATTTACAGGTCAGTTATGGAGAATTTTATAACTTA 
GTAAGACAAGATATGGCGTCACAAGACAATAGGAAACATGTGATTAGCACACACTCTCTGCTTAACCAATTAGTAAGATTTGTTTCAAAGTTATGT 
CAAAAAGCTCTTCCTATTATTTGTAAACCTAACCTTACTCATAATGAAATAAGTCGATTAGAAAAAGAAGTGCAGTATGCTCCTCAACTAGCTGAT 
TTTGGTGTTCTTTCTTCTGGGACTACAGCTGATGCTAAACTATTGTGGAGGAGCTTCACTTCGTGGTCTGATTTTTTTAGCATTCAGAATGCTTAT 
TTTTCGGTCACTTCCAATAGCAAACTGTTTATTCAAGGTGATTTTTCATTTACTGGTAACTTAAATTTAGCGCTATCCCTTTTATTACTGGGGGGA 
ACACTTGTTGTCACACAGAAAAATTCTGTAAAATACTGGCAGACTTTATGGGAAAAAACTGGTGTAACGCATCTATATCTGCTCCCTAGTTATCTC 
AAGTTAGTGGAACAATATAGCAAGGAGACTGCGTTAGACAATAAAACTATTATTACCTCTTCGCAATATGTCTCTGACTCATTACTGGAAGGTTTA 
TATAGAAAGCATCCTAAAGTGTCAGTGAAAATCTTCTATGGTGCTAGTGAGCTCAATTATGTGTCATGGTACGATGGTCGTGATATCCGAGATAAG 
CCACAGTATGTTGGAGAAATCGTTCCAAATGTAGCTG'TTAGGATTAAAGAGGGAAGAATTTTTGTAAAAACACCGTATAGTATCTGTGGCCTTTCA 
AGTGAATATTGTGCTGGTGATTATGGTGAACTGATAGATGGCAAATTATATCTATTTGGCCGTGGTGGTGATTGGTGCAATCAATCGGGCATTAAG 
CTCTATTTACCTAGATTAATCGAAAAAATAAAAACATGCCCTTATATCAAGGATGCAGTAGCATTTACAAAAGAGAGTCAAAGTCATGGACAAGAG 
TCACATTGCTGTATTGTTTTAATTGAAAATCAGATGCAACAAGAGTGTTTGAAGTGGTTATCGGAACATTTTGAAAAGAAGTATGGGTTTAAGCAT 
TATCATATTGTATCTAAAATTCCTTTGATGCCATCTGGAAAAATTGATTATCAACAACTCAAAAGACAGTTAGCA 

SEQ ID 184 

MLESLKTIVKTNSDKKLFDGDLQVSYGEFYNLVRQDMASQDNRKHVISTHSLLNQLVRFVSKLCQKALPIICKPNLTHNEISRLEKEVQYAPQLAD 
FGVLSSGTTADAKLLWRSFTSWSDFFSIQNAYFSVTSNSKLFIQGDFSFTGNLNLALSLLLLGGTLWTQKNSVKYWQTLWEKTGVTHLYLLPSYL 
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KLVEQYSKETALDNKTIITSSQYVSDSLLEGLYRKHPKVSVKIFYGASELNYVSWYDGRDIRDKPQYVGEIVPNVAVRIKEGRIFVKTPYSICGLS 
SEYCAGDYGELIDGKLYLFGRGGDWCNQSGIKLYLPRLIEKIKTCPYIKDAVAFTKESQSHGQESHCCIVLIENQMQQECLKWLSEHFEKKYGFKH 
YHIVSKI PLMPSGKIDYQQLKRQLA 

SEQID 185 

ATGCTGACAAAGCTAGAATATTGGGCAAAGCAATGCCCAAATAAAAAAGCTATCGTAGCCGATCAGATAAGCTTGACTTATCAAGAGCTATGGCAA 
GCGGTTTTAATAAAGGATCAGACAATAAAAGACAGTGTACCATATATCATCAGTCATAGTCGCTATCTTAATCAGTTACTCTCTTTTTTACGAGGA 
TTAAAAGAAGGCAGTTGTCCTATCATTTTACACCCTAATATCTCAGGTACATTTCAGCAGCAAATAAAACACGTCGATGGTGAGCTTCTTAAAAAA 
GCTGATTTTGCTGTTTTGAGTTCGGGAACAACTGGCAAAGCAAAATTATTTTGGCGTCGTCTATCAACTTGGACGAGACTTTTTGATTATCAAAAT 
AAGGTGTTTGGTATGACTGGTAATAGTTGTCTATTCTTACATGGTAGTTTTAGTTTTACTGGCAATCTTAACTTAGCATTAGCTCAACTATGGGCC 
GGGGGATGTCTGGTTTTAAGCCAAAAGCTGTCTTTGAAAACGTGGTTAAGCTTATGGCAAGCAAAAAAGGTGAGTCACCTTTACCTTTTACCGACC 
TACCTAAATCGCTTGCTACCTTATTTGACTAAGAACAACATGACTGCGACTCACTTATTGACCTCTTCGCAAATGATATCACAAGAATTACTAAGA 
CATTATTACAAAAAATTTCCTCAGCTTGAAATTGTCATTTTCTACGGGGCTAGTGAATTATCTTTTATAACGTGGTGTAATGGCAGAGCTGCTGTC 
AAAATTAATGGTTTGGTAGGACAGCCCTTTCCTGATGTGTCTATCAGTTTCAAAGATAAGGAAATTTTTGTAGAGACTCCTTATAGTGTAGAAGGA 
ATGTCACAACCATACAGTGTTTCAGACTTAGGAAAAATGAGCCCAGCGGGTTTAATTTTAGAAGGGCGACAAGATGACTGGGTTAATCAACGAGGA 
GTGAAATGCCACCTGCCTAGCCTAGTTGAACTCGCTCACCAAGCGCCAAACGTCAAAGAAGCGCACGCTTTAAAGATAGGAAAAGGAGAAAACGAA 
ACCCTAATATTAGTATTAGTTTTGACTAAGAAGGATTGCCTAGCACCTATTAAAGACTTTTTAGCTCTTTATTTAAACTCTGGACAACTTCCCAAG 
TACTATCTTGTGATTGATTGTTTGCCTTTAAAAGATAATGGTAAAATTAATCGAGAAGTTCTTTTAAATAAAATACCCAAACAGTGGCTTAGT 

SEQID 186 

MLTKLEYWAKQCPNKKAIVADQISLTYQELWQAVLIKDQTIKDSVPYIISHSRYLNQLLSFLRGLKEGSCPIILHPNISGTFQQQIKHVDGELLKK 
ADFAVLSSGTTGKAKLFWRRLSTWTRLFDYQNKVFGMTGNSCLFLHGSFSFTGKLKLALAOLWAGGCLVLSQKLSLKTWLSLWQAKKVSHLYLLPT 
YLNRLLPYLTKWNMTATHLLTSSQMISQELLRHYYKKFPQLEIVIFYGASELSFITWCKGRAAVKINGLVGQPFPDVSISFKDKEIFVETPYSVEG 
MSQPYSVSDLGKMSPAGLILEGRQDDWVNQRGVKCHLPSLVELAHQAPMVKEAHALKIGKGENETLILVLVLTKKDCLAPIKDFLALYLNSGQLPK 
YYLVIDCLPLKDNGKINREVLLNKIPKQWLS 

SEQID 187 

ATGTTATCAAAAGCAAAATCACGATATATTATCCGTGAGATTATTAAGTTATTTCCAGATGCTAAACCTAGCTTAGACTTTACTAATGTCTTTGAG 
CTTTTGGTAGCTGTAATGCTATCAGCTCAAACAACTGATGCAGCTGTTAATAAAGTTACACCCGCCCTTTTTGAACGCTTTCCAAATCCTTTAGTT 
TTGGCACAAGCTGATCCCAAAGAGATTGAACCCTATATTTCTAAAATTGGGCTTTACCGTAATAAAGCTCGATTCTTAAATCAATGCGCTAAACAA 
TTGATAGAGCATTTTGATGGAAAAGTCCCCCGAACTCGTCAAGAGCTAGAAAGTTTGGCTGGCGTTGGAAGGAAAACGGCTAACGTGG1CATGAGT 

ATTGAGAAACGAGTCATGGAGGTTTTACCACCAGAAGAGTGGCTAGCTGCACATCAATCCATGATTTATTTTGGTCGTGCAATTTGTCATCCTAAA 
AATCCAAAATGCGACCAGTACCCACAACTTTATCACTTTCCTGATAATTTAAAG 

SEQID 188 

MLSKAKSRYIIREIIKLFPDAKPSLDFTNVFELLVAVMLSAQTTDAAVNKVTPALFERFPNPLVLAQADPKEIEPYISKIGLYRNKARFLNQCAKQ 
LIEHFDGKVPRTRQELESLAGVGRKTANVVMSVGFGIPAFAVDTHVTRICKHHQICKQSASPLEIEKRVMEVLPPEEWLAAHQSMIYFGR3,ICIIFi: 
NPKCDQYPQLYHFPDNLK 

SEQID 189 

ATGAGAATTGGAAAAGCAAGATTAGCAAAAGTCCTGACCATCATTGGTCAAATGTTTCCTGAGGCTAAGGGAGAGTTAGACTGGGAAACACCTTTT 
CAATTGTTGATTGCGGTGATTTTATCAGCTCAAACGACAGATAAGGCCGTCAATAAGGTAACTCCTGGACTATGGCAGTCTTATCCAGAAATAGAA 
GACTTAGCTTTTGCTGAACTTTCTGATGTTGAAAATGCTCTGAGAACGATTGGACTCTATAAAAATAAGGCCAAAAATATCATTAAAACTGCTCAG 
GCTATTCGTGATGATTTTAAGGGTCAAGTGCCAAAAACCCACAAAGAGCTTGAAAGTTTACCGGGTGTTGGCCGAAAAACAGCCAATGTGGTGCTG 
GCAGAGGTTTATGGTGTTCCAGCTATTGCGGTTGATACTCATGTGGCTAGAGTCTCAAAGAGGCTCAATATTTCATCGCCAGATGCCGATGTCAAG 
CAGATTGAAGCAGATTTGATGGCTAAAATTCCAAAGAAAGATTGGATTATTACTCACCATCGATTGATTTTTTTTGGACGCTACCATTGTTTAGCC 
AAAAAACCAAAATGTGAGATTTGTCCCGTTCAGTCTTACTGCAAGTACTATCAAGATACTTATGGAAAATCGAAAGCC 

SEQID 190 

MRIGKARLAKVLTIIGQMFPEAKGELDWETPFQLLIAVILSAQTTDKAVNKVTPGLWQSYPEIEDLAFAELSDVENALRTIGLYKNKAKNIIKTAQ 
AIRDDFKGQVPKTHKELESLPGVGRKTANWLAEVYGVPAIAVDTHVARVSKRLNISSPDADVKQIEADLMAKIPKKDWIITHHRLIFFGRYHCLA 
KKPKCE I CPVQS YCKYYQDTYGKSKA 

SEQID 191 

ATGAAAGTTTTATTCGATGTGCAGAATCTTTTGAAAAAATTTGGTATTTATGTTTATATTGGTAAACGTCTTTATGATATCGAAGTTATGAAGATT 
GAATTGCAACGTCTCTACGATAATGGTCTGATAAGTAGAGATGATTATTTAAAAGCAGAACTGATTTTAAGAAGAGAGCACAGACTAGAATTGGAG 
AAGGAAAATAAAAAA 

SEQID 192 

MKVLFDVQHLLKKFGIYVYIGKRLYDIEVMKIELQRLYDNGLISRDDYLKAELILRREHRLELEKENKK 

SEQID 193 

TTGCTAAAATCTACTTATATGAAAACACTATATGATGTGCAACAATTGCTAAAAAACTTTGGCATTTTTGTTTACCTTGGCAAACGTCTTTATGAT 
ATTGAAATGATGAAGATTGAACTTCAGCGTCTCTATGATAGCGGCTTATTGGATAAGAGGGATTACTTAAATGCGGAGTTAATTTTGCGACGTGAG 
CATAGATTAGAATTGGAAAAAGAAGGA 

SEQID 194 

LLKSTYMKTLYDVQQLLKNFGIFVYLGKRLYDIEMMKIELQRLYDSGLLDKRDYLNAELILRREHRLELEKEG 

SEQID 195 

ATGAGTAAGAAATTATTGGGAATTGACCTCGGAGGAACGACCATTAAATTTGGTATCTTGACGCTTGAGGGAGAAGTACAAGAAAAATGGGCAATT 
GAGACCAATACTTTAGAAAACGGAAGACATATCGTTTCTGATATCGTTGAATCTCTCAAACATCGTTTGAGCCTCTATGGATTAACAAAAGATGAC 
TTTCTCGGTATCGGTATGGGTTCTCCAGGAGCTGTTGATAGAACTAGTAAAACAGTAACAGGTGCTTTTAATCTAAATTGGGCTGATACTCAAGAA 
GTAGGTTCAGTTATTGAAAAAGAAGTTGGAATTCCATTTTTTATTGATAACGATGCTAATGTTGCAGCACTTGGTGAACGCTGGGTAGGTGCTGGT 
GCCAATAATCCCGACGTTGTTTTCGTAACCCTCGGAACAGGAGTAGGT3GAGGTGTTATCGCAGATGGTAACCTCATCCATGGTGTTGCAGGAGCA 
GGTGGAGAAATTGGGCATATGATTGTTGATCCAGAAAATGGATTTACGTGCACATGTGGTAACAAAGGCTGCCTTGAGACAGTTGCATCAGCGACA 
GGTGTTGTTAGAGTAGCACGTCAACTCGCAGAACAATATGAGGGTTCGTCTGCCATTAAAGCAGCGATTGACAACGGTGATACTGTTACAAGTAAA 
GATATTTTTATAGCAGCAGAAGATGGGGATAAATTTGCTAATTCTGTTGTTGAACGTGTATCACGTTACCTTGGACTGGCAGCAGCTAATATTTCA 
AATATTTTAAACCCTGATTCTGTGGTTATTGGTGGCGGTGTCTCAGCAGCAGGTGAATTTTTACGTAGTCGCGTTGAGAAATACTTTGTCACATTT 
GCTTTCCCACAAGTTAAAAAGTCAACTAAAATTAAGATTGCTGAACTAGGTAATGATGCTGGTATTATTGGTGCAGCAAGCTTAGCCAATCAACAA 
GCAAGT 

SEQ ID 196 

MSKKLLGIDLGGTTIKFGILTLEGEVQEKWAIETNTLENGRHIVSDIVESLKHRLSLYGLTKDDFLGIGMGSPGAVDRTSKTVTGAFNLNWADTQE 
VGSVIEKEVGIPFFIDNDANVAALGERWVGAGANNPDWFVTLGrGVGGGVIADGNLIHGVAGAGGEIGHMIVDPENGFTCTCGNKGCLETVASAT 
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GWRVARQLAEQYEGSSAIKAAIDNGDTVTSKDIFIAAEDGDKFANSWERVSRYLGLAAANISNILNPDSWIGGGVSAAGEFLRSRVEKYFVTF 
AFPQVKKSTKIKIAELGNDAGIIGAASLANQQAS 

SEQID 197 

ATGAGTCAAAAATTACTGGGGATTGATTTAGGTGGTACCACCATTAAATTTGGAATTTTAACAGCAGCAGGAGAAGTCCAAGAAAAATGGGCAATT 
GAGACTAATATTTTAGAAGGAGGCAAACATATTGTCCCTGATATCATCGCTTCCATCAAACATCGCTTAGACTTGTATGGTCTAAGCAGTGCTGAC 
TTTGTGGGAATTGGTATGGGATCACCAGGAGCGGTTGACCGTGATACTAATACAGTTACTGGGGCATTCAACCTTAATTGGAAAGAAACCCAAGAA 
GTCGGTTCCGTTGTTGAAAAAGAATTGGGCATTCCTTTTGCCATTGACAATGATGCCAATGTGGCTGCCCTTGGTGAACGTTGGGTAGGTGCTGGT 
GAAAATAACCCAGATGTCGTCTTCATGACACTTGGAACAGGTGTCGGTGGAGGCATTATTGCTGATGGTAACTTGATTCATGGTGTTGCAGGAGCA 

GGAGTTGTCAAAGTGGCACGTTTACTGGCAGAAGCCTACGAAGGGGATTCAGCCATCAAAGCAGCTATTGACAATGGTGAAGGTGTTACCAGTAAA 
GACATTTTCATGGCGGCTGAAGCAGGGGATTCCTTTGCTGATTCTGTTGTGGAAAAGGTTGGTTACTACCTTGGCCTTGCTTCAGCAAATATTTCC 
AATATCTTGAATCCAGACTCAGTGGTTATCGGTGGGGGTGTGTCAGCAGCAGGAGAATTTCTACGCTCACGTATTGAAAAATACTTTGTGACCTTC 
ACTTTCCCACAAGTGAGGTATTCAACTAAAATTAAGATTGCAGAACTTGGCAATGATGCTGGAATTATCGGTGCAGCTAGCCTTGCTCGACAATTT 
ATCACAAAA 

SEQ ID 198 

MSQKLLGIDLGGTTIKFGILTAAGEVQEKWAIETNILEGGKHIVPDIIASIKHRLDLYGLSSADPVGIGMGSPGAVDRDTNTVTGAFNLNWKETQE 
VGSWEKELGIPFAIDNDANVAALGERWVGAGEWNPDVVFMTLGTGVGG3IIADGNLIHGVAGAGGEIGHMIVEPENGFACTCGSHGCLETVASAT 
GWKVARLLAEAYEGDSAIKAAIDNGEGVTSKDIFMAAEAGDSFADSWEKVGYYLGLASANISNILNPDSWIGGGVSAAGEFLRSRIEKYFVTF 
TFPQVRYSTKIKIAELGNDAGIIGAASLARQFITK 

SEQID 199 

ATGGATATGTCTGTTATTTTAATTATTGTTATTCTTCTGGCTTTTGTTGCTTGGGCATCTTGGAATTATTGGAGGGTTCGTAGGGCAGCTAAATTT 
TTAGATAACGAGTCTTTTCAAAAAGAAATGTCACGAGGACAGTTAATTGATATCCGAGAAGCTGGTGCTTTTCATAGAAAGCATATTCTCGGAGCA 

CCAAGGATTGTTTTGTTACTCAGAAAAGAAGGTTTTAATCAACTTTACGTGTTAAAGGACGGTTTCAATTACTGGACGGGTAGAGTTAAG 

SEQ ID 200 

MDMSVILIIVILLAFVAWASWNYWRVRRAAKFLDNESFQKEMSRGQLIDIREAGAFHRKHILGARNIPASQFKVALSALRKDKPVLLYDASRGQSI 
PRIVLLLRKEGFNQLYVLKDGFNYWTGRVK 

SEQ ID 201 

ATGTCTCCAATCACACTTATCTTATGGTTACTTCTTGTCGGCATTGTTGGTTATTATACATGGAACTATTTCTCTTTTCGAAAAATGGCAAAGCAG 
GTTGATAACGAGACTTTTAAAGACGTGATGCGTCAAGGTCAATTGATTGATTTACGAGAGCCAGCGGCTTTTAGAACTAAGCATATTTTAGGAGCT 
CGAAATTTTCCAGCGCAACAATTTGATGCTGCTATTAAGGGACTACGCAAGGACAAACCTGTTCTTATTTACGAAAATATGCGTCCCCAGTACCGT 
GTGCCTGCGGTCAAAAAACTTAAAAAAGCTGGCTTTGAAGACGTTTATGTCTTAAAAGACGGTAH'^- rTATl 1 3G -IGGCAAAGTTAAACAAACA 
ACC 

SEQ ID 202 

MSPITLILWLLLVGIVGYYTWNYFSFRKMAKQVDNETFKDVMRQGQLIDLREPAAFRTKHILGARNFPAQQFDAAIKGLRKDKPVLIYENMRPQYR 
VPAVKKLKKAGFEDVYVLKDGIDYWUGKVKQTT 

SEQ ID 203 

ATGACAAATTTAAGAACAGATATCCGTAACGTTGCGATCATTGCCCACGTTGACCACGGTAAAACAACTCTCGTTGATGAATTATTAAAACAATCA 
CATACTCTTGATGAGCGTAAAGAGCTTGAAGAACGTGCAATGGATTCAAATGATATCGAAAAAGAACGTGGTATCACCATTCTTGCAAAAAATACA 
GCCGTAGC/LTACAACGATGTTCGTATCAATATTATGGACACACCTGGTCACGCGGACTTTGGTGGTGAAGTTGAGCGTATTATGAAAAlt , r > - l 
GGTGTTGTTTTAGTCGTTGATGCCTACGAAGGAACAATGCCACAAACACGTTTTGTTTTGAAGAAAGCTCTTGAACAAAACTTAATTCCAATCGTT 
GTTGTAAATAAAATTGATAAGCCGTCAGCTCGTCCATCAGAGGTTGTT3ATGAAGTTCTTGAACTATTTATTGAGCTCGGTGCTGATGATGATCAA 
CTAGATTTCCCTGTTGTTTATGCTTCAGCTATCAATGGAACATCTTCAATGTCAGATGATCCTTCAGATCAAGAAAAAACAATGGCACCGATTTTT 
GATACTATCATTGATCACATTCCAGCCCCAGTTGACAACTCGGAAGAACCACTTCAATTCCAAGTTTCTCTTCTTGATTACAATGATTTTGTAGGA 
CGTATTGGTATTGGACGTGTTTTCCGCGGGACTGTCAAAGTTGGAGATCAAGTTACTCTTTCAAAACTTGATGGTACAACTAAAAACTTCCGCGTA 
ACAAAACTTTTTGGTTTCTTTGGACTTGAACGTAAAGAAATCCAAGAGGCTAAAGCGGGTGATTTAATCGCTGTTTCTGGTATGGAAGATATCTTC 
GTTGGTGAGACAGTAACTCCGACAGATGCTATTGAACCACTACCAGTTTTACGTATTGACGAGCCAACACTTCAAATGACTTTCTTGGTGAATAAT 
TCACCATTTGCAGGTCGCGAAGGTAAATGGATTACGTCACGTAAGGTTGAAGAACGTCTTTTAGCAGAATTACAAACAGACGTTTCTTTACGTGTT 
GACCCAACAGATTCGCCAGATAAATGGACGGTTTCAGGGCGTGGAGAATTACATTTATCTATCCTTATTGAAACAATGCGTCGTGAGGGATATGAA 
CTTCAAGTATCACGTCCAGAAGTTATCATCAAAGAAATTGATGGTGTTCAATGCGAGCCGTTTGAGCGTGTTCAAATTGATACTCCAGAAGAATAT 
CAGGGTGCTATTATCCAAAGTTTGTCAGAGCGTAAAGGTGATATGCTTGATATGCAGATGGTTGGTAATGGTCAAACGCGTTTGATTTTCTTGATT 
CCTGCACGTGGTTTGATTGGTTATTCAACAGAGTTTCTTTCAATGACACGTGGATATGGTATCATGAATCATACTTTTGACCAGTATCTACCGGTT 
GTTCAAGGAGAAATTGGTGGTCGTCATCGTGGTGCCTTGC-TTTCTATTGAAAATGGTAAAGCAACTACATATTCAATTATGCGTATTGAAGAACGT 
GGGACTATCTTTGTAAATCCAGGTATAGAAGTTTATGAAGGAATGATTGTTGGTGAGAATTCTCGTGATAATGACCTCGGAGTCAATATTACAACT 
GCTAAACAAATGACAAATGTCCGTTCAGCAACTAAAGATCAAACTGCAGTCATCAAGACGCCTCGTATCCTTACTTTAGAAGAGTCACTTGAATTT 
TTAGCAGATGATGAGTACATGGAAGTAACTCCTGAGTCTATTCGTCTTCGTAAACAAATTTTAAATAAAGCAGCACGTGACAAAGCTAATAAAAAG 
AAAAAATCAGCTGAA 

SEQ ID 204 

MTNLRTDIRNVAIIAHVDHGKTTLVDELLKQSHTLDERKELE3RAMDSNDIEKERGITILAKNTAVAYNDVRINIMDTPGHADFGGEVERIMKMVD 
GWLWDAYEGTMPQTRFVLKKALEQNLIPIVWNKIDKPSARPSEWDEVLELFIELGADDDQLDFPWYASAINGTSSMSDDPSDQEKTMAPIF 
DTIIDHIPAPVDNSEEPLQFQVSLLDYNDFVGRIGIGRVFRGTVKVGDQVTLSKLDGTTKNFRVTKLFGFFGLERKEIQEAKAGDLIAVSGMEDIF 
VGETVTPTDAIEPLPVLRIDEPTLQMTFLVNNSPFAGREGKWITSRKVEERLLAELQTDVSLRVDPTDSPDKWTVSGRGELHLSILIETMRREGYE 
LQVSRPEVIIKEIDGVQCEPFERVQIDTPEEYQGAIIQSLSERKGDMI.DMQMVGNGQTRLIFLIPARGLIGYSTEFLSMTRGYGIMNHTFDQYLPV 
VQGEIGGRHRGALVSIENGKATTYSIMRIEERGTIFVNPGIEVYEGMIVGENSRDNDLGVNITTAKQMTNVRSATKDQTAVIKTPRILTLEESLEF 
LADDEYMEVTPESIRLRKQILNKAARDKANKKKKSAE 

SEQ ID 205 

ATGACTAACTTAAGAAACGATATCCGTAACGTAGCGATTATTGCCCACGTTGACCACGGAAAAACAACACTTGTAGATGAATTATTAAAACAATCC 
CATACTCTTGATGAGCGTAAAGAGCTTCAAGAGCGTGCCATGGATTCCAATGACCTTGAAAAAGAACGTGGGATTACAATCCTTGCGAAAAATACG 
GCAGTAGCCTATAACGATGTTCGTATTAACATCATGGATACCCCAGGACACGCGGACTTCGGTGGTGAAGTTGAACGTATCATGAAAATGGTTGAC 
GGGGTTGTTCTTGTTGTGGATGCCTACGAAGGAACAATGCCCCAGACGCGTTTCGTATTGAAAAAAGCACTTGAGCAAAACCTTATCCCGATCGTT 
GTGGTGAACAAGATTGACAAACCTTCAGCTCGTCCAGCAGAAGTTGTAGATGAAGTGCTTGAATTATTCATCGAACTTGGTGCCGATGATGAGCAA 
TTGGAATTCCCAGTTGTTTACGCATCAGCTATTAATGGAACATCATCATTATCAGATGACCCTGCTGACCAAGAGCATACTATGGCACCGATCTTT 
GATACGATTATTGATCATATTCCAGCGCCAGTTGATAATTCAGATGAGCCTTTGCAATTCCAAGTGTCACTTTTGGACTACAACGATTTCGTAGGT 
CGTATCGGTATCGGTCGTGTTTTCCGTGGTACTGTTAAAGTGGGTGACCAAGTAACTCTTTCAAAACTTGATGGTACCACTAAAAACTTCCGTGTT 
ACAAAACTGTTTGGTTTCTTCGGTTTGGAACGTCGTGAAATTCAAGAAGCTAAAGCAGGTGACTTGATTGCTGTTTCAGGTATGGAAGATATCTTT 
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GTTGGAGAAACCATTACACCAACTGACTGTGTGGAAGCTCTGCCAATTCTTCGTATTGATGAGCCAACACTTCAGATGACTTTCTTGGTCAATAAC 
TCTCCTTTTGCAGGTCGTGAAGGTAAATGGATCACGTCACGTAAGGTTGAAGAACGTCTTTTAGCAGAATTGCAAACAGACGTGTCACTTCGTGTT 
GACCCAACAGATTCGCCAGATAAATGGACGGTTTCAGGGCGTGGAGAATTGCATTTATCTATCCTCATTGAAACCATGCGCCGTGAAGGCTATGAA 
CTTCAAGTATCACGTCCAGAAGTTATCATCAAAGAAATTGATGGTGTCAAATGTGAACCGTTTGAGCGTGTTCAAATTGATACACCAGAAGAATAT 
CAGGGTGCAATCATCCAGTCTCTTTCAGAACGTAAAGGGGATATGCTTGATATGCAGATGGTTGGTAATGGTCAAACGCGTTTGATTTTCTTGATT 
CCTGCACGTGGTTTGATTGGTTATTCAACAGAGTTTCTTTCAATGACACGTGGATATGGTATCATGAATCATACTTTTGATCAGTATCTACCGGTT 
GTTCAAGGAGAAATCGGTGGCCGTCATCGTGGTGCCTTGGTTTCTATTGAAAATGGGAAAGCAACGACATATTCAATCATGCGTATTGAAGAACGT 
GGAACTATCTTTGTCAATCCAGGTACAGAAGTTTACGAAGGGATGATTGTTGGTGAAAACTCACGTGATAACGACCTTGGTGTTAACATTACAACA 
GCTAAGCAAATGACAAATGTCCGTTCAGCGACTAAAGATCAAACTGCAGTTATCAAGACGCCTCGTATCCTAACGCTTGAAGAATCATTAGAGTTC 
TTGAATGACGACGAATACATGGAAGTAACGCCAGAATCTATCCGCTTGCGTAAACAAATCTTGAATAAAGCTGCGCGTGATAAAGCTAATAAAAAG 
AAAAAATCAGCCGAA 

SEQ ID 206 

MTMLRNDIRNVAIIAHVDHGKTTLVDELLKQSHTLDERKELQERAMDSNDLEKERGITILAKNTAVAYNDVRINIMDTPGHADFGGEVERIMKMVD 
GWLWDAYEGTMPQTRFVLKKALEQNLIPIVWNKIDKPSARPAEWDEVLELFIELGADDEQLEFPWYASAINGTSSLSDDPADQEHTMAPIP 
DTIIDHIPAPVDNSDEPLQFQVSLLDYNDFVGRIGIGRVFRGTVKVGDQVTLSKLDGTTKNFRVTKLFGFFGLERREIQEAKAGDLIAVSGMEDIF 
VGETITPTDCVEALPILRIDEPTLQMTFLVNNSPFAGREGKWITSRKVEERLLAELQTDVSLRVDPTDSPDKWTVSGRGELHLSILIETMRREGYE 
LQVSRPEVIIKEIDGVKCEPFERVQIDTPEEYQGAIIQSLSERKGDMLDMQMVGNGQTRLIFLIPARGLIGYSTEFLSMTRGYGIMNHTFDQYLPV 
VQGEIGGRHRGALVSIENGKATTYSIMRIEERGTIFVNPGTEYYEGMIVGENSRDNDLGVNITTAKQMTNVRSATKDQTAVIKTPRILTLEESLEF 
LNDDE YMEVTPES I RLRKQ I LNKAARD KANKKKKS AE 

SEQ JD 207 

ATGGGACGAGTAATGAAAACAATAACAACATTTGAAAATAAAAAAGTTTTAGTCCTTGGTTTAGCACGATCTGGAGAAGCTGCTGCACGTTTGTTA 
GCTAAGTTAGGAGCAATAGTGACAGTTAATGATGGCAAACCATTTGATGAAAATCCAACAGCACAGTCTTTGTTGGAAGAGGGTATTAAAGTGGTT 
TGTGGTAGTCATCCTTTAGAATTGTTAGATGAGGATTTTTGTTACATGATTAAAAATCCAGGAATACCTTATAACAATCCTATGGTCAAAAAAGCA 
TTAGAAAAACAAATCCCTGTTTTGACTGAAGTGGAATTAGCATACTTAGTTTCAGAATCTCAGCTAATAGGTATTACAGGCTCTAACGGGAAAACG 
ACAACGACAACGATGATTGCAGAAGTCTTAAATGCTGGAGGTCAGAGAGGTTTGTTAGCTGGGAATATCGGCTTTCCTGCTAGTGAAGTTGTTCAG 
GCTGCGAATGATAAAGATACTCTAGTTATGGAATTATCAAGTTTTCAGCTAATGGGAGTTAAGGAATTTCGTCCTCATATTGCAGTAATTACTAAT 
TTAATGCCAACTCATTTAGATTATCATGGGTCTTTTGAAGATTATGTTGCTGCAAAATGGAATATCCAAAATCAAATGTCTTCATCTGATTTTTTG 
GTACTTAATTTTAATCAAGGTATTTCTAAAGAGTTAGCTAAAACTACTAAAGCAACAATCGTTCCTTTCTCTACTACGGAAAAAGTTGATGGTGCT 
TACGTACAAGACAAGCAACTTTTCTATAAAGGGGAGAATATTATGTCAGTAGATGACATTGGTGTCCCAGGAAGCCATAACGTAGAGAATGCTCTA 
GCAACTATTGCGGTTGCTAAACTGGCTGGTATCAGTAATCAAGTTATTAGAGAAACTTTAAGCAATTTTGGAGGTGTTAAACACCGCTTGCAATCA 
CTCGGTAAGGTTCATGGTATTAGTTTCTATAACGACAGCAAGTCAACTAATATATTGGCAACTCAAAAAGCATTATCTGGCTTTGATAATACTAAA 
GTTATCCTAATTGCAGGAGGTCTTGATCGCGGTAATGAGTTTGATGAATTGATACCAGATATCACTGGACTTAAACATATGGTTGTTTTAGGGGAA 
TCGGCATCTCGAGTAAAACGTGCTGCACAAAAAGCAGGAGTAACTTATAGCGATGCTTTAGATGTTAGAGATGCGGTACATAAAGCTTATGAGGTG 
GCACAACAGGGCGATGTTATCTTGCTAAGTCCTGCAAATGCATCATGGGACATGTATAAGAATTTCGAAGTCCGTGGTGATGAATTCATTGATACT 
TTCGAAAGTCTTAGAGGAGAG 

SEQ ID 208 

MGRVMKTITTFEHKKVLVLGLARSGEAAARLLAKJjGAIVTVNDGKPFDENPTAQSLLEEGIKVVCGSHPLELLDEDFCYMIKWPGIPYKNPMVKKA 
LKKQIPVLTEVEI,AYLVSESQLIGITGSNGKTTTTTMIAEVLNAGGQRGIiLAGNIGFPASEVVQ2Ui.NDKDTLVMELSSFQI.MGVKEFRPHIAVITN 
LMPTHLDYHGSFEDYVAAKWNIQNQMSSSDFLVLNFNQGISKELAKTTKATIVPFSTTEKVDGAYVQDKQLFYKGENIMSVDDIGVPGSHNVENAI, 

atiavaklagisnqviretlsnfggvkhrlqslgkvhgisfyndskstnilatqkalsgfdntkviliaggldrgnefdelipditglkhmwlge 
sasrvkraaqkagvtysdaldvrdavhkayevaqqgdvillspanaswdmyknfevrgdefidtfeslrge 
SEQ ID 209 

atgaaagtgataagtaattttcaaaacaaaaaaatattaatattggggttagccaaatcgggcgaagcagcagcaaaattattgaccaaacttggt 
gctttagtgactgttaatgatagtaaaccatttgaccaaaatccagcggcacaagccttgttggaagaggggattaaggtcatttgtggtagccac 
ccagtagaattattagatgagaactttgagtacatggttaaaaaccctgggattccttatgataatcctatggttaaacgcgcccttgcaaaggaa 
attcccatcttgactgaagtagaattggcttatttcgtatctgaagcgcctattatcgggattacaggatcaaacgggaagacaaccacaacgaca 
atgattgccgatgttttgaatgctggcgggcaatctgcactcttatctggaaacattggttatcctgcttcaaaagttgttcaaaaagcaattgct 
ggtgatactttggtgatggaattgtcctcttttcaattagtgggagtgaatgcttttcgccctcatattgctgtcatcactaatttaatgccgact 
cacctggactatcatggcagttttgaggattatgttgctgctaaatggatgattcaagctcagatgacagaatcagactaccttattttaaatgct 
aatcaagagatttcagcaactctagctaagaccaccaaagcaacagtgattcctttttcaactcaaaaagtggttgatggagcttatctgaaggat 
ggaatactctattttaaagaacaggcgattatagctgcaactgacttaggtgtcccaggtagccacaacattgaaaatgccctagcaactattgca 
gttgccaagttatctggtattgctgatgatattattgcccagtgcctttcacattttggaggcgttaaacatcgtttgcaacgggttggtcaaatc 
aaagatattaccttctacaatgacagtaagtcaaccaatattttagccactcaaaaagctttatcaggttttgataacagtcgcttgattttgatt 
gctggcggtctagatcgtggcaatgaatttgacgatttggtgccagaccttttaggacttaagcagatgattattttgggagaatccgcagagcgt 
atgaagcgagctgctaacaaagcagaggtctcttatcttgaagctagaaatgtggcagaagcaacagagcttgcttttaagctggcccaaacaggc 
gatactatcttgcttagcccagccaatgctagctgggatatgtatcctaattttgaggttcgtggggatgaatttttggcaacctttgattgttta 
agaggagatgcc 
SEQ ID 210 

mkvisnfqnkkililglaksgeaaaklltklgalvtvndskpfdqnpaaqalleegikvicgshpvelldenfeymvknpgipydnpmvkralake 
ipiltevelayfvseapiigitgsngktttttmiadvlnaggqsallsgnigypaskwqkaiagdtlvmelssfqlvgvnafrphiavitnlmpt 

HLDYHGS FEDYVAAKWMI QAQMTESDYL I LNANQE ISATLAKTTKATVI PFSTQKWDGAYLKDGI LYFKEQAI I AATDLGVPGSHNI ENALATI A 
VAKIjSGIADDIIAQCIjSHFGGVKHRLQRVGQIKDITFYNDSKSTNILATQKALSGFDNSRIjILIAGGLDRGNEFDDLVPDLLGLKQMIILGESAER 

mkraankaevsylearnvaeatelafklaqtgdtillsfanaswdmypnfevrgdeflatfdclrgda 
SEQ ID 211 

atggggaaaaaaattgtttttacaggtggtggtacggtaggtcatgtaacactaaacctaatattaatccccaaatttatcaaagatggttgggaa 
gtacattatattggtgataaaaatggcatagaacatgaacaaattaatcagtctggacttgatatcacatttcactctatagctactgggaaacta 
cgtcgctatttttcatggcaaaatatgttagatgtctttaaagtaggggttggcgttcttcaatcgattgctattattgctaaacttagaccccaa 
gccttattttcaaaagggggatttgtttcagtacctcctgtagtagctgcacgcctattaaaagttcctgtttttgttcatgaatcagatttatca 
atggggttagcaaataagattgcttataaatttgcgactattatgtatacgacttttgaacaatctaaagatttaatcaaaactaagcatattggt 
gctgtaacaaaagtcatggattgtaaaaagtcgtttgaaaatactgacttaactagtataaaagaagccttcgatccaaacctaaagaccttacta 
tttattggaggatcagcaggtgcaaaagtattcaatgattttattactcaaacacctgagctggaagaaaaatataatgttatcaatatttcaggc 
gattcttctctcaatcgattgaagaagaacctttatcgcgtggattatgttacagacctttatcagcctttaatgaatttagcagatgtggttgtt 
acacgaggtggctctaatactatttttgaattagtagctatgaaaaaacttcatcttattatccctcttggacgtgaagcgagccgaggtgaccaa 
ttagagaatgctgcttattttgaagaaaagggctacgcattgcagttaccagaatctgaattaaacataaatacacttgagaaacagataaattta 
ttaatttctaacagtgagagttacgaaaaaaacatgtcacaatcatctgaaataaaatctcaagatgaattttatcaattattaattgatgatatg 
gcaaaagtaacaaaagga 
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SEQID212 

mgkkivftgggtvghvtlnlilipkfikdgwevhyigdkngieheqimqsgld:tfhsiatgklrryfswqnmldvfkvgvgvlqsiaiiaklrpq 
alfskggfvsvppwaarllkypvfvhesdlsmglankiaykfatimyttfeqskdliktkhigavtkvmdckksfentdltsikeafdpnlktll 
figgsagakvfndfitqtpeleekynvinisgdsslnriikknlyrvdyvtdlyqplmnladwvtrggsntifelvamkklhliiplgreasrgdq 
lenaayfeekgyalqlpeselnintlekqinllisnsesyekijimsqsseiksqdefyqlliddmakvtkg 
SEQ ID 213 

TTGTTTAAGAGGAGATGCCTAATGCCTAAGAAGATTTTATTTACAGGTGGTGGAACTGTAGGTCATGTCACCTTGAACCTCATTCTCATACCAAAA 
TTTATCAAGGACGGTTGGGAAGTACATTATATTGGTGATAAAAATGGCATTGAACATACAGAAATTGAAAAGTCAGGCCTTGACGTGACCTTTCAT 
GCTATCGCGACAGGCAAGCTTAGACGCTATTTTTCATGGCAAAATCTAGCTGATGTTTTTAAGGTTGCACTTGGCCTCCTACAGTCTCTCTTTATT 

ATTCATGAATCAGATCGGTCAATGGGACTAGCAAACAAGATTGCCTACAAATTTGCAACTACCATGTATACCACTTTTGAGCAGGAAGACCAGTTG 
TCTAAAGTTAAACACCTTGGAGCGGTGACAAAGGTTTTCAAAGATGCCAACCAAATGCCTGAATCAACTCAGTTAGAGGCGGTGAAAGAGTATTTT 
AGTAGAGACCTAAAAACCCTCTTGTTTATTGGTGGTTCGGCAGGGGCGCATGTGTTTAATCAGTTTATTAGTGATCATCCAGAATTGAAGCAACGT 
TATAATATCATCAATATTACAGGAGACCCTCACCTTAATGAATTGAGTTCTCATCTGTATCGAGTAGATTATGTTACCGATCTCTACCAACCTTTG 
ATGGCGATGGCTGACCTTGTAGTGACAAGAGGGGGCTCTAATACACTTTTTGAGCTACTGGCAATGGCTAAGCTACACCTCATCGTTCCTCTTGGT 
AAAGAAGCTAGCCGTGGCGATCAGTTAGAAAATGCCACTTATTTTGAGAAGAGGGGCTACGCTAAACAATTACAGGAACCTGATTTAACTTTGCAT 
AATTTTGATCAGGCAATGGCTGATTTGTTTGAACATCA3GCTGATTATGAGGCTACTATGTTGGCAACTAAGGAGATTCAGTCACCGGACTTCTTT 
TATGACCTTTTGAGAGCTGATATTAGCTCCGCGATTAAGGAGAAG 

SEQID214 

LFKRRCLMPKKILFTGGGTVGHVTLNLILIPKFIKDGWEVHYIGDKNGIEHTEIEKSGLDVTFHAIATGKLRRYFSWQNLADVFKVALGLLQSLFI 
VAKLRPQALFSKGGFVSVPPWAAKLLGKPVFIHESDRSMGLANKIAYKFATTMYTTFEQEDC3LSKVKHLGAVTKVFKDANQMPESTQLEAVKEYF 
SRDLKTLLFIGGSAGAHVFNQFISDHPELKQRYNIINITGDPHLNELSSHLYRVDYVTDLYQPLMAMADI.WTRGGSNTLFELLAMAKLHLIVPLG 
KEASRGDQLENATYFEKRGYAKQLQEPDLTLHNFDQAMADLFEHQADYEATMLATKEIQSPDFFYDLLRADISSAIKEK 

SEQ1D215 

ATGCCTAAGAAGAAATCAGATACCCCAGAAAAAGAAGAAGTTGTCTTAACGGAATGGCAAAAGCGTAACCTTGAATTTTTAAAAAAACGCAAAGAA 
GATGAAGAAGAACAAAAACGTATTAACGAAAAATTACGCTTAGATAAAAGAAGTAAATTAAATATTTCTTCTCCTGAAGAACCTCAAAATACTACT 
AAAATTAAGAAGCTTCATTTTCCAAAGATTTCAAGACCTAAGATTGAAAAGAAACAGAAAAAAGAAAAAATAGTCAACAGCTTAGCCAAAACTAAT 
CGCATTAGAACTGCACCTATATTTGTAGTAGCATTCCTAGTCATTTTAGTTTCCGTTTTCCTACTAACTCCTTTTAGTAAGCAAAAAACAATAACA 

GCTATTGAACAACGTTTAGCTGCAGAAGATGTATGGGTAAAAACAGCTCAGATGACTTATCAATTTCCCAATAAGTTTCATATTCAAGTTCAAGAA 
AATAAGATTATTGCATATGCACATACAAAGCAAGGATATCAACCTGTCTTGGAAACTGGAAAAAAGGCTGATCCTGTAAATAGTTCAGAGCTACCA 
AAGCACTTCTTAACAATTAACCTTGATAAGGAAGATAGTATTAAGCTATTAATTAAAGATTTAAAGGCTTTAGACCCTGATTTAATAAGTGAGATT 
CAGGTGATAAGTTTAGCTGATTCTAAAACGACACCTGACCTCCTGCTGTTAGATATGCACGATGGAAATAGTATTAGAATACCATTATCTAAATTT 
AAAGAAAGACTTCCTTTTTACAAACAAATTAAaAAGAACCTTAAGQAACCTTCTATTGTTGATATGGAAGTGGGAGTTTACACAACAACAAATACC 
ATTGAATCAACCCCTGTTAAAGCAGAAGATACAAAAAATAAATC^CTGATAAAACACAAACACAJUUiTGGTCAGGTTGCGGAAAATAGTC^GGJ. 
CAAACAAATAACTCAAATACTAATCAACAAGGACAACAGATAGCAACAGAGCAGGCACCTAACCCTCAAAATGTTAAT 

SEQID216 

MPKKKSDTPEKEEWLTEWQKRNLEFLKKRKEDEEEQKRINEKLRLDKRSKLNISSPEEPQNTTKIKKLHFPKISRPKIEKKQKKEKIWSLAKTN 
RIRTAPIFWAFLVILVSVFLLTPFSKQKTITVSGNQHTPDDILIEKTNIQKNDYFFSLIFKHKAIEQRLAAEDVWVKTAQMTYQFPNKFHIQVQE 
NKIIAYAHTKQGYQPVLETGKKADPVNSSELPKHFLTINLEKEDSIKLLIKELKALDPDLISEIQVISLADSKTTPDLLLLDMHDGNSIRIPLSKF 
KERLPFYKQIKKNLKEPSIVDMEVGVYTTTNTIESTPVKAEDTKNKSTDKTQTQNGQVAENBQGQTNHGNTNQQGQQIATEQAPNPQNVN 

SEQ ID 217 

ATGGCAAAAGATAAAGAGAAACAAAGTGATGACAAGCTCGTTTTGACAGAGTGGCAAAAGCGTAACATTGAATTTTTAAAGAAAAAGAAGCAGCAA 
GCTGAGGAAGAAAAAAAACTCAAAGAGAAATTATTGAGTGATAAAAAAGCGCAGCAGCAAGCTCAAAATGCTTCTGAAGCGGTTGAGCTTAAAACT 
GATGAGAAAACTGATAGTCAGGAAATTGAGTCAGAAACGACGTCAAAACCTAAAAAAACCAAAAAAGTTAGACAACCCAAGGAAAAAAGCGCGACA 
CAAATCGCTTTTCAAAAATCCTTGCCTGTTCTTTTGGGGGCGCTCTTACTCATGGCGGTGTCTATTTTTATGATCACTCCTTATAGCAAAAAGAAA 
GAGTTTTCTGTAAGAGGAAACCATCAAACGAACCTTGACGAATTAATCAAAGCTAGCAAAGTCAAAGCATCTGACTATTGGTTAACGCTGTTAACT 
TCGCCTGGTCAGTATGAACGACCGATTCTTCGTACTATTCCATGGGTGAAATCTGTACATCTCTCTTACCAATTTCCTAATCACTTTCTATTTAAC 
GTTATTGAATTTGAAATCATCGCTTATGCACAAGTTGAAAACGGTTTTCAGCCTATTTTGGAGAATGGAAAACGTGTGGACAAGGTCAGGGCATCA 
GAACTACCGAAATCTTTCTTGATTCTTAATTTAAAAGATGAGAAAGCGATCCAACAGTTAGTTAAGCAATTAACGACATTACCTAAAAAATTAGTC 
AAGAATATCAAGTCAGTGTCTCTTGCAAATTCCAAAACGACAGCGGATTTACTACTTATTGAAATGCATGACGGTAATGTAGTTAGAGTACCGCAG 
TCACAACTCACATTGAAACTTCCCTATTATCAAAAATTGAAAAAAAACCTTGAAAATGATAGTATAGTGGATATGGAAGTGGGAATTTATACTACA 
ACACAGGAGATTGAAAATCAACCTGAAGTTCCTCTTACGCCTGAACAAAACGCAGCTGATAAAGAAGGAGATAAGCCTGGTGAACATCAGGAACAG 
ACAGACAATGATTCAGAAACGCCAGCAAATCAGAGTAGTCCTCAGCAAACACCACCATCCCCAGAAACGGTCCTCGAACAGGCCCATGGC 

SEQ ID 218 

MAKDKEKQSDDKLVLTEWQKRKIEFLKKKKQQAEEEKKLKEKLLSDKKAQQQAQMASEAVELKTDEKTDSQEIESETTSKPKKTKKVRQPKEKSAT 
QIAFQKSLPVLLGALLLMAVSIFMITPYSKKKEFSVRGNHQTNLDELIKASKVKASDYWLTLLTSPGQYERPILRTIPWVKSVHLSYQFPNHFLFN 
VIEFEIIAYAQVENGFQPILENGKRVDKVRASELPKSF1.ILNLKDEK.AIQQLVKQLTTLPKKLVKNIKSVSLANSKTTADLLLIEMHDGNWRVPQ 
SQLTLKLPYYQKLKKNLENDSIVDMEVGIYTTTQEIENQPEVPLTPEQNAADKEGDKPGEHQEQTDNDSETPANQSSPQQTPPSPETVLEQAHG 

SEQ ID 219 

ATGGCTAGAAATGGCTTTTTTACTGGTTTGGATATAGGAACAAGCTCGATTAAAGTTTTAGTTGCAGAATTTATTGCAAATGAAATGAATGTAATT 
GGGGTTAGCAACGTCCCTAGTTCCGGTGTAAAAGATGGTATAATTATTGATATTGAGGCAGCAGCAACTGCAATCAAAGAGGCGGTAAAACAAGCT 
GAGGAGAAAGCAGGCATCACCATTGACAAAATCAATGTTGGATTACCAGCAAATCTTCTCCAAATTGAACCAACTCAAGGAATGATTCCTGTTCCT 
AATGAATCAAAAGAAATTAAGGATGAAGATGTCGAAAGTGTTGTTAAATCAGCATTGACTAAAAGCATTACTCCTGAAAGAGAAGTTATTTCATTG 
ATTCCGCTTGAATTCATTGTAGATGGTTTCCAAGGGATTAGAGACCCTAGAGGGATGATGGGGATTCGCCTTGAGATGCGTGGTCTTATCTATACT 
GGACCAACAACTATCCTTCATAATCTTCGTAAAACTGTTGAACGAGCAGGTATAAAAGTAGAGCATGTTGTGATCGCCCCTCTAGCCTTAGCAAAA 
TCAGTTCTAAACGAAGGTGAACGTGAGTTTGGTGCAACTGTGATTGATATGGGAGGCGGACAAACAACAGTCGCTTCTATGCGTAATCAAGAATTG 
CAATATACTAATATTTATTCTGAAGGTAGCGATTATGTTACCAAAGATATTTCTAAAGTGCTACGTACAACAGTAGAAATCGCCGAAGCATTGAAA 
TTCAACTTTGGACAAGCTAATGTTGAAGAAGCAAGTACTTCTGATACAGTTCAAGTTAATGTTGTTGGTAACGAGGAACCTGTTGAAATTACAGAA 
AGCTATCTTTCGCAAATTATTTCAGGACGTATTCGTCAAATTTTAGAACATGTCAAACAAGACTTGGGTAGAGGTCGTTTACTTGATTTACCTGGT 
GGTATTATTCTTGTTGGAGGTGGTGCAATTATGCCAGGAGTTGTCGAGGTTGCTCAACAAATTTTTGGAACTAGAGTTAAATTGCACGTTCCAAAC 
CAAGTAGGTATTCGCAATCCAATGTTTGCTAATGTTATTAGTATCGTTGATTATGTAGGAATGATGTCAGAAGTTGACATTATCGCACAACATGCT 
GTAACTGGCGACGAAATGCTAAGACATAAACCAGTCGACTTTGATTATAAAGAAAAAACAAATACAATGTCGACAATGCCTTATTCTGAGCCGTTA 
ACCTCTTCTATGGAAGATTCTAATTTAGAACCAATCCGAGCAAGAGAAAACGCTCAAGAGCCTACTGAGCCTAAAGCTAATATTGGTGAGCGCATC 
AGAGGAATTTTTGGAAGTATGTTTGAC 
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SEQ ID 220 

MARNGFFTGLDIGTSSIKVLVAEFIANEMNVIGVSNVPSSGVKDGIIIDIEAAATAIKEAVKQAEEKAGITIDKINVGLPANLLQIEPTQGMIPVP 
NESKEIKDEDVESWKSALTKSITPEREVISLIPLEFIVDGFQGIRDPRGMMGIRLEMRGLIYTGPTTILHNLRKTVERAGIKVEHWIAPLALAK 
SVLNEGEREFGATVIDMGGGQTTVASMRNQELQyTNIYSEGSDYVTKDISKVLRTTVEIAEALKFNFGQANVEEASTSDTVQVNWGNEEPVEITE 
SYLSQIISGRIRQILEHVKQDLGRGRLLDLPGGIILVGGGAIMPGWEVAQQIFGTRVKLHVPNQVGIRNPMFANVISIVDYVGMMSEVDIIAQHA 
VTGDEMLRHKPVDFDYKEKTNTMSTMPYSEPLTSSMEDSNLEPIRARENAQEPTEPKANIGERIRGIFGSMFD 

SEQ ID 221 

TTGGACATTGGAACAAGCTCGATAAAAGTTTTAGTAGCAGAATTTATTTCTGGTGAGATGAACGTCATTGGTGTTAGTAATGTTCCAAGTACCGGC 
GTAAAAGATGGCATAATAATCGATATAGAGGCAGCTGCGACTGCCATCAAAACTGCGGTAGAACAAGCAGAAGAAAAAGCAGGGATGACAATTGAA 
AAGGTTAATGTTGGGCTACCGGCAAACCTTCTTCAAATTGAACCAACACAAGGAATGATTCCTGTCCCAAGTGAGTCTAAAGAGATAAAAGATGAG 
GATGTTGATAGCGTTGTTAAATCGGCTTTAACAAAAAGTATCACACCAGAACGAGAGGTTATCTCTTTAGTTCCAGAAGAGTTCATTGTGGATGGC 
TTTCAGGGCATTCGAGATCCACGTGGTATGATGGGGATTAGATTAGAGATGCGCGGGCTTATTTATACTGGACCAAGCACCATTTTACATAATCTG 
CGTAAAACGGTAGAAAGAGCAGGCATTAAAGTTGAAAACATCATTATTTCTCCGTTAGCTATGGCTAAAACCATTTTAAACGAAGGTGAGCGCGAG 
TTTGGAGCTACTGTAATTGATATGGGAGGTGGACAGACAACTGTCGCTTCTATGCGAGCACAAGAATTGCAGTATACCAATATATATGCCGAAGGC 
GGCGAATACATTACTAAAGATATATCAAAAGTATTAAAAACGTCTTTGGCTATTGCAGAAGCACTTAAGTTTAATTTTGGTCAAGCGGAGATATCA 
GAAGCTAGTATAACTGAAACAGTAAAAGTTGATGTGGTAGGTAGTGAAGAGCCTGTTGAGGTAACTGAACGTTATTTATCTGAAATTATTTCAGCG 
CGTATTCGTCATATTTTAGATCGTGTGAAGCAAGATTTGGAAAGAGGTCGTTTACTAGACTTACCAGGAGGCATTGTTTTGATTGGTGGCGGTGCA 
ATCATGCCTGGAGTGGTAGAAATTGCACAAGAAATCTTTGGAGTAACTGTAAAGCTCCATGTTCCAAACCAAGTCGGTATTAGAAATCCAATGTTT 
TCAAACGTTATCAGTTTGGTAGAATATGTTGGTATGATGTCTGAAGTAGACGTTTTAGCACAAACTGCAGTTTCAGGAGAAGAACTTTTGCGACGC 
AAGCCTATCGATTTCAGTGGCCAAGAATCTTATTTACCAGATTATGATGATTCAAGAAGACCAGAATCGACCATTGGCTATGAACAACAAGCGTCA 
CAAACAGCATATGATTCACAAGTTCCGAGTGATCCTAAACAAAAAATTTCAGAACGTGTTCGTGGCATATTTGGGAGTATGTTTGAT 

SEQ ID 222 

LDIGTSSIKVLVAEFISGEMNVIGVSNVPSTGVKDGIIIDIEAAATAIKTAVEQAEEKAGMTIEKVNVGLPANLLQIEPTQGMIPVPSESKEIKDE 
DVDSWKSALTKSITPEREVISLVPEEFIVDGFQGIRDPRGMMGIRLEMRGLIYTGPSTILHNLRKTVERAGIKVENIIISPLAMAKTILNEGERE 
FGATVIDMGGGQTTVASMRAQELQYTNIYAEGGEYITKDISKVLKTSLAIAEALKFNFGQAEISEASITETVKVDWGSEEPVEVTERYLSEIISA 
RIRHILDRVKQDLERGRLLDLPGGIVLIGGGAIMPGWEIAQEIFGVTVKLHVPNQVGIRNPMFSNVISLVEYVGMMSEVDVLAQTAVSGEELLRR 
KPIDFSGQESYLPDYDDSRRPESTIGYEQQASQTAYDSOVPSDPKQKISERVRGIFGSMFD 

SEQ ID 223 

ATGGTATTTTCATTTGATACAGCATCAGTACAAGGTGCAGTTATTAAAGTTATTGGTGTTGGAGGCGGTGGCGGTAACGCTATTAACCGCATGATT 
GACGAAGGTGTCGCTGGCGTTGAGTTTATTGCAGCAAATACTGATATTCAAGCCTTAAGTAGCTCAAAAGCTGAAACTGTCATTCAACTTGGTCCA 
AAATTAACTCGCGGACTTGGTGCAGGAGGACAACCTGAAGTTGGTCGTAAAGCAGCTGAAGAAAGTGAAGAAGTTTTAACAGAAGCACTTACTGGC 
GCTGATATGGTATTTATCACJiGCAGGTATGGGGGGCGGATCTGGTACAGGTGCGGCTCCAGTTATTGCACGTATTGCAAAGAGTTTAGGAGCACTT 
ACAGTAGCGGTCATCACACGTCCTTTTGGCTTTGAGGGTAATAAACGTTCTAACTTCGCTATCGAAGGTATTCAAGAATTAAGAGAACAAGTTGAT 
ACACTGCTTATCATTTCAAATAATAATCTTCTTGAAATTGTAGATAAGAAGACACCATTGCTTGAAGCTCTTAGTGAAGCAGATAATGTTTTACGT 
CAAGGTGTTCAAGGTATTACGGATTTGATTACTAACCCAGGTTTAATTAACCTTGACTTTGCAGATGTTAAAACAGTTATGGCAAATAAAGGTAAT 
GCACTGATGGGAATTGGTATCGGTTCTGGTGAGGAACGTATTACTGAAGCTGCTCGAAAAGCAATTTATTCACCACTTCTTGAAACAACGATTGAT 
GGAGCAGAAGACGTTATTGTCAATGTTACCGGCGGTATGGATATGACACTTACTGAAGCAGAGGAAGCATCAGAGATTGTTAGCCAAGCAGCAGGT 
AAAGGTGTCAATATTTGGTTAGGTACTTCAATTGACATGGATATGAAAGACGAAATCCGCGTAACAGTTGTTGCAACAGGTGTACGTAAAGATAAA 
ACTAATCAAGTATCTGGTTTTACAACATGAGCTCCAACTAATCAAGCACCTTCAGAACGTCAAAGTACTTCAAATTCAAACTTTGATCGTCGTGGC 
AACTTTGATATGACAGAGTCTCGCGAAATGCCAACTCAACAAAATCAGCCTCATGCACAAAATCAGCAACAAAGTTCTGCTTTTGGTAATTGGGAC 
CTTCGTCGTGATAATATTTCACGTCCGACAGAAGGTGAACTTGATAGCAAGTTGTCTATGTCAACGTTTTCAGAAAATGATGATATGGATGATGAA 
CTTGAAACACCTCCATTCTTTAAAAACCGT 

SEQ ID 224 

MVFSFDTASVQGAVIKVIGVGGGGGNAINRMIDEGVAGVEFIAANTDIQALSSSKAETVIQLGPKLTRGLGAGGQPEVGRKAAEESEEVLTEALTG 
ADMVFITAGMGGGSGTGAAPVIARIAKSLGALTVAVITRPFGFEGNKRSNFAIEGIQELREQVDTIiLIISNNNLLEIVDKKTPLLEALSEADNVLR 
QGVQGITDLITNPGLINLDFADVKTVMANKGHALMGIGIGSGEERITEAARKAIYSPLLETTIDGAEDVIVNVTGGMDMTLTEAEEASEIVSQAAG 
KGVNIWLGTSIDMDMKDEIRVTWATGVRKDKTNQVSGFTTSAPTKQAPSERQSTSNSNFDRRGNFDMTESREMPTQQNQPHAQNQQQSSAFGNWD 
LRRDNISRPTEGELDSKLSMSTFSENDDMDDELETPPFFKNR 

SEQ ID 225 

ATGGCATTTTCATTTGATACTGCATCAATTCAAGGTGCAATTATAAAAGTAATTGGAGTCGGCGGAGGTGGCGGAAATGCCATTAATCGTATGATT 
GATGAAGGTGTTGCTGGTGTCGAGTTCATCGCAGCAAACACAGACATTCAGGCATTAAGCTCATCAAAAGCTGAAACGGTTATTCAACTAGGCCCT 
AAATTAACTCGTGGACTTGGTGCTGGAGGACAACCTGAAGTAGGACGTAAAGCTGCTGAAGAAAGCGAAGAAATTTTAACAGAAGCTCTTACAGGA 
GCGGACATGGTATTTATTACTGCCGGTATGGGTGGTGGCTCTGGGACAGGGGCTGCACCGGTTATTGCTCGTATCGCTAAAAGTTTGGGAGCCTTG 
ACAGTAGCTGTTGTTACTCGCCCGTTTGGTTTTGAAGGTAACAAACGTGGTAATTTTGCTATTGAAGGTATCGAAGAACTACGTGAACAAGTTGAT 
ACTTTGTTAATTATTTCAAATAATAACCTTCTTGAGATTGTTGATAAAAAGACACCTTTATTAGAAGCACTTAGTGAAGCTGATAATGTTTTACGC 
CAGGGAGTTCAAGGGATAACCGACTTAATTACTAGTCCTC-GCCTTATCAATCTCGATTTTGCCGACGTGAAAACAGTTATGGCAAATAAAGGGAAT 
GCCTTGATGGGGATTGGGATTGGCTCTGGAGAAGAGCGCATTGTTGAGGCGGCGCGTAAGGCAATCTATTCACCCCTATTAGAAACGACTATTGAT 
GGTGCACAAGACGTTATTGTGAACGTTACAGGAGGTCTCGACATGACACTTACAGAAGCTGAAGAAGCCTCTGAAATTGTTGGGCAAGCTGCTGGT 
CAAGGCGTTAACATTTGGTTAGGAACATCTATTGATGATACTATGAAAGATGACATCCGTGTGACTGTTGTAGCAACTGGAGTGCGCCAAGAAAAA 
GCCGAACAAGTTTCAGGTTTTCGTCAGCCTAGGACTTTTACCCAAACCAACGCGCAGCAAGTAGCGGGTGCACAATATGCATCAGATCAAGCAAAA 
CAGTCGGTTCAACCAGGGTTTGATCGTCGCTCAAATTrTC-ATTTTGACATGC-GGGAGTCTCGCGAGATACCAAGTGCACAAAAGGTAATTTCTAAT 
CATAATCAAAATCAAGGTTCTGCTTTTGGAAATTGGGATTTGAGACGTGATAATATTTCTCGTCCAACAGAAGGTGAATTGGATAACCATCTTAAT 
ATGTCAACGTTCTCAGCTAACGATGACAGTGATGATGAATTAGAAACGCCTCCATTCTTTAAAAACCGT 

SEQ ID 226 

MAFSFDTASIQGAIIKVIGVGGGGGNAINRMIDEGVAGVEFIAANTDIQALSSSKAETVIQLGPKLTRGLGAGGQPEVGRKAAEESEEILTEALTG 
ADMVFITAGMGGGSGTGAAPVIARIAKSLGALTVAWTRPFGFEGNKRGNFAIEGIEELREQVDTLLIISNNWLLEIVDKKTPLLEALSEADNVLR 
QGVQGITDLITSPGLINLDFADVKTVMANKGNALMGIGIGSGEERIVEAARKAIYSPLLETTIDGAQDVIVNVTGGLDMTLTEAEEASEIVGQAAG 
QGVNIWLGTSIDDTMKDDIRVTWATGVRQEKAEQVSGFRQPRTFTQTNAQQVAGAQYASDQAKQSVQPGFDRRSNFDFDMGESREIPSAQKVISN 
HNQNQGSAFGNWDLRRDNISRPTEGELDNHLNMSTFSANDDSDDELETPPFFKNR 

SEQ ID 227 

ATGATGAATTTACAAGAAAATAAAACAGCGATTTTTGACAATGTTAGTAAATTAGCACTAAAAGCAGGTCGCGCTCATGAATCAGTTCATATCGTA 
GCTGTAACAAAATATGTTAACTGTCAAACAACAGAAGCGCTTATTAGAACAGGTGTTAATCATATCGGTGAAAATCGTGTTGATAAATTTCTTGAA 
AAATATCAAGCATTAAAAGATGAAAAGCTTACATGGCATCTCATTGGTAGTTTACAACGTCGAAAAGTTAAAGATGTCATTAATTATGTTGATTAT 
TTTCATGCTTTAGATTCTGTTAAGTTAGCAGCTGAGATTCAAAAACATGCTCAAAAACTAATTAAATGTTTTCTACAAGTTAATATATCACGAGAA 
GACAGTAAGCATGGTTTTACTATTGAGCAAATAGATGATGCACTGAACTTAATTTCTCGGTACGATAAAATTGAACTTATCGGCATCATGACTATG 
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GCTCCCTTAAAAGCMCTAAAGAGGAAATATCATCAATTTTTGAAGAGACTGAGAGTCTTAGGAAAAGGCTTCAAGCTAGGAACATAGAACGAATG 
CCGTTTACAGAATTAAGCATGGGCATGAGTAGAGATTATGATATTGCTATTCAAAATGGATCAACATTTGTAAGGATAGGAACTTCATTCTTTAAA 

SEQ ID 228 

MMNLQENKTAIFDNVSKLALKAGRAHESVHIVAVTKYVNCQTTEALIRTGVlffilGENRVDKFLEKYQALKDEKLTWHLIGSLQRRKVKDVINYVDy 
FHALDSVKLAAEIQKHAQKLIKCFLQVNISREDSKHGFTIEQIDDALNLISRYDKIELIGIMTMAPLKATKEEISSIFEETESLRKRLQARNIERM 
PFTELSMGMSRDYDIAIQNGSTFVRIGTSFFK 

SEQ ID 229 

ATGGATTTACTGACAAATAAAAAGAAAATTTTTGAGACTATCCGCTTATCTACAGAGGCAGCAAATAGGACTAATGATAGTGTTTCAGTTATTGCT 
GTAACAAAATATGTGGATAGTACAATTGCAGGTCAGCTTATCGAAGCAGGAATTGAGCACATTGCCGAAAACCGTGTTGATAAATTTCTTGAAAAG 
TATGATGCGTTAAAGTATATGCCAGTAAAGTGGCATTTAATTGGTACCTTACAACGTCGTAAAGTCAAGGAAGTTATCAATTATGTTGATTATTTT 
CACGCTCTAGATTCTGTGAGATTAGCTTTGGAAATCAACAAGAGAGCTGACCATCCTGTGAAGTGTTTTCTACAAGTTAATATTTCTAAAGAAGAG 
AGTAAACATGGTTTTAACATTTCTGAGATTGATGAAGCGATTGGAGAAATAGGTAAGATGGAGAAGATACAGTTAGTTGGTTTAATGACTATGGCA 
CCAGCAAATGCCAGTAAAGAAAGTATTATAACTATTTTTCGACAAGCAAATCAATTAAGAAAAAACTTGCAGTTAAAAAAAAGAAAGAATATGCCT 
TTTACAGAATTGAGCATGGGCATGAGTAACGATTATCCAATTGCTATTCAAGAAGGCTCAACTTTTATTCGGATTGGTAGAGCTTTCTTTCAC 

SEQ ID 230 

MDLLTNKKKIFETIRLSTEAANRTNDSVSVIAVTKYVDSTIAGQLIEAGIEHIAENRVDKFLEKYDALKYMPVKWHLIGTLQRRKVKEVINYVDYF 
HALDSVRLALEINKRADHPVKCFLQVNISKEESKHGFNISEIDEAIGEIGKKEKIQLVGLMTMAPANASKESIITIFRQANQLRKNLQLKKRKNMP 
FTELSMGMSNDYPIAIQEGSTFIRIGRAFFH 

SEQ ID 231 

ATGGAGGGGAATATGGCATTAAAAGATAGATTTGACAAAATTATTTCTTATTTTGACACTGACGATGTAAGTGAAAATGAAGTACACGAAGTACAA 
GAGAGAACTTCAGTGCAAAGAGATTCCAGAGCAGCTACAGCACAGGAAGCTTCTCAGCGTAGTCATATGACTAACTCCGCAGAGGAAGAGATGATT 
GGTAGTCGTCCGAGAACTTATACCTATGATCCTAATCGTCAGGAGAGACAAAGGGTACAGAGAGACAATGCTTATCAGCAAGCTACTCCTAGGGTT 
CAAAATAAAGAGTCAGTTCGACAACAGAGAGAACAAGTAACAATTGCTCTGAAGTATCCCCGTAAGTATGAGGATGCACAAGAAATTGTTGATTTA 
CTTATCGTTAATGAATGTGTCTTGATTGATTTTCAATATATGCTTGATGCGCAAGCACGACGTTGCTTGGATTATATTGATGGTGCAAGTAGAGTA 
TTATATGGTTCATTACAAAAGGTTGGGAGTTCAATGTTTCTATTAACACCAGCCAATGTTATGGTTGATATTGAGGAGATGAATATTCCAAAGACT 
GGTCAAGAGACGAGTTTTGATTTTGATATGAAGAGACGA 

SEQ ID 232 

MEGNMALKDRFDKIISYFDTDDVSENEVHEVQERTSVQRDSRAATAQEASQRSHMTMSAEEEMIGSRPRTYTYDPNRQERORVQRDNAYQQATPRV 
QNKDSVRQQREQVTIALKYPRKYEDAQEIVDLLIVNECVLIDFQYMLDAQARRCLDYIDGASRVLYGSLQKVGSSMFLLTPANVMVDIEEMHIPKT 
GQETSFDFDMKRR 

SEQ ID 233 

ATGGAGAATAAGATGGCTTTTAAAGATACATTTAACAAGATGATTTCTTATTTTGACACGGATGAGGTTAACGAAGTTGAAGAAGATGTTGCAGCA 
TCAACTGATAACGTTATTCCAAGATCACAACAATCAGTCAGAGCAAGTAGTCATCCAAAACAAGAACCTAGAAACAATCAC6TACAACAAGATCAT 
CAAGCGAGATCCCAAGAACAGACAAGGTCACAAATGCATCCAAAACATGGCACTTCTGAACSCTATTATCAGCAGTCTCAGCCAAAAGAAGGCCAT 
GAAATGGTTGACAGAAGAAAACGGATGAGCACTTCTAGTATTGCAAATCGCCGTGAGCAGTATCAACAATCAACTTGTTCAGATCAAACAACTATT 
GCCTTAAAGTATCCTCGTAAATATGAGGATGCTCAAGAAATTGTGGATCTTTTAATAGTTAATGAATGCGTTTTGATTGATTTTCAGTTTATGCTA 
GATGCTCAGGCTAGACGGTGTTTAGATTTTATTGATGGTGCTAGTAAAGTGCTCTATGGTAGCTTACAAAAGGTCGGCTCTTCAATGTACTTACTG 
GCTCCGTCAAATGTATCCGTCAATATAGAAGAAATGACTATCCCACATACTACACAAGATATTGGCTTTGATTTTGATATGAAAAGGCGG 

SEQ ID 234 

MENKMAFKDTFHKMISYFDTDEVNEVEEDVAASTDNVIPRSQQSVRASSHPKQEPRNNHVQQDHQARSQEQTRSQMHPKHGTSERYYQQSQPKEGH 
EMVDRRKRMSTSSIANRREQYQQSTCSDQTTIALKYPRKYEDAQEIVDLLIVNECVLIDFQFMLDAQARRCLDFIDGASKVLYGSIjQKVGSSMYLL 
APSNVSVNIEEMTIPHTTQDIGFDFDMKRR 

SEQ ID 235 

ATGACGTTAGATGATATTTATCAGCATTTTCGACCAGAAGAGTATGCGTTTATCCATAAAATAGACCATTTAGCTCAATATGTCGAAAACACCTAT 
TCGTTTATTACCACTGAATTTCTAAATCCTAGGGAATTTAAAATACTCGAAAGTGTTCTAGAGAGGCGAGGTAGTCATTATTACACTTCTGGTCAG 
TATTTTCAAACAGAATATGTTAAAGTAATAATAGCACCGGAATACTATCAGTTAGATATGGCTGATTTTAACCTTAGCCTAATTGAAATAAAGTAT 
AATGCTAAATTTAATCACCTTACCCATGCTAAAATTATGGGAACTTTACTGAATTACTTAGGTGTAAAACGATCAATTTTAGGGGATATCCTAGTT 
GAAGAAGGCTGTGCTCAGGTTTTGGTCGATAGTCAAATGACAAATCACCTTGTTCATTCAGTTACAAAAATTGGAACTGCTAGTGTACAATTAGCT 
GAAGTTCCCTTGTCCAAACTTCTAACTCCCAAACAAGATATTCAAAAACTAACTGTTATTGCTTCCAGTTTACGTCTTGATAAAATTTTAGCAACG 
ATTTTAAAGATTTCACGAACACAGTCGACGAAATTGATTGAGGCAGATAAAGTCAAGGTCAATTATGCAACCGTCAATCGAGTTTCTGAACAATTA 
GTAGAGGGGGATTTGATTAGTGTTAGAGGATATGGTCGATTTACGTTGAACCATAACCTAGGGTTAACTAAAAATCAAAAATATAAGTTAGAAGTA 
GACAAAATGATACATAAC 

SEQ ID 236 

MTLDDIYQHFRPEEYAFIHKIDHLAQYVENTYSFITTEFLNPREFKILESVLERRGSHYYTSGQYFQTEYVKVIIAPEYYQLDMADFNLSLIEIKY 
NAKFNHLTHAKIMGTLLNYLGVKRSILGDILVEEGCAQVLVDSQMTNHLVHSVTKIGTASVQLAEVPLSKLLTPKQDIQKLTVIASSLRLDKILAT 
ILKISRTQSTKLIEADKVKVWYATVNRVSEQLVEGDLISVRGYGRFTLNHNLGLTKNQKYKLEVDKMIHN 

SEQ ID 237 

ATGGTTAGTCATAGTAAGATTTATCAGCATTTTCACCAAGAAGAATATCCTTTTATTGATAGAATGTCTGATATGATTAATAGAGTTGAAGATTAC 
TATCTTTTAGAAGTTACTGAGTTTTTAAATCCTAGAGAAGTGATGATTTTAAAAAGTTTGATTGCTTTAACAGATCTAAAAATGTTCGTATCAACA 
GATTACTACCCAAGCGAATATGGTCGTGTCATTATTGCACCTGGTTACTATGACTTAGAACAAAGTGATTTTCAAATAGCTTTAGTAGAGATAAGT 
TATCAGGCAAAGTTTAATCAGTTGACACATAGTCAAATTTTAGGAACTTTAATTAA7GAATTAGGAGTAAAGCGAAATTTATTTGGAGATGTTTTT 
GTTGAAATGGGATATGCCCAGCTCATGATTAAGCGGGAGTTATTGGATTATTTTTTAGGAACAATTACTAAAATAGCTAAAACTAGTGTGAAATTA 
AGAGAAGTTAACTTTGATCAGTTAATTAGGTCTATTGATAACAGCCAGACCCTGGATATTCTAGTTTCTAGTTTTCGATTAGATGGTGTAGTTGCT 
ACTATCTTAAAAAAATCTCGAACGCAAGTTATAGCATTAATTGAAGCAAATAAGATTAAGGTAAACTATCGAGTTGCTAATAAAGCTTCAGATAAT 
CTAGTCATAGGGGATATGGTGAGTATCAGAGGTCACGGGCGTTTTACTCTTTTAGCAGATAATGGAGTGACCAAACATGGCAAACAAAAAATAACA 

SEQ ID 238 

MVSHSKIYQHFHQEEYPFIDRMSDMINRVEDYYLLEVTEFLNPREVMII,KSLIALTDLKMFVSTDYYPSEYGRVIIAPGYYDLEQSDFQIALVEIS 
YQAKFNQLTHSQILGTLINELGVKRNLFGDVFVEMGYAQLMIKRELLDYFLGTITKIAKTSVKLREVNFDQLIRSIDNSQTLDILVSSFRLDGWA 
TILKKSRTQVIALIEANKIKVNYRVANKASDNLVIGDMVSIRGHGRFTLLADNGVTKHGKQKITLSKMIHK 

SEQ ID 239 

ATGCCACTTACAGCACTTGAAATTAAAGATAAAACATTTTCATCAAAATTTCGCGGTTATAGCGAAGAAGAAGTTAATGAATTTTTAGAGATTGTT 
GTTGACGATTACGAGGACTTGATTAGACGTAATCGTGAGCAAGAGCAATACATTAAAGATTTAGAAGAGAAAATCGCTTACTTCAACGAAATGAAG 
GAATCGTTAAGTCAATCAGTTATTTTAGCTCAAGAAACTC-CTGAGCGTGTGAAAATTTCAGCACAGGATGAAGCATCTAACCTAATGGGGAAAGCT 
ACATTTGATGCTCAACATTTAATTGATGAGGCTAAATTAAAAGCAAATCAAATCCTTCGAGATGCGACAGATGATGCTAAGCGTGTTGCTATAGAA 
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ACA6^GATTTGAAACGTCAATCACGTSTTTTCCACCfiACGTTTGCTTTCTGAGTTAGAAGGGCAGCTAi«ATTAGCTAACTCATCTGCTTGGGAA 
GAATTGTTGAAACCAACAGCTATTTATCTTCAAAATTCTGATGCTTCTTTCAAAGAAGTTGTTGAAAAAGTTCTTGATGAAGATGATGCTTTACCA 
GTGGTGGATGACACTGAGTCATTTGATGCTACTCGTCAATTCTCACCAGATGAAATGGAAGAATTACAGCGTCGTGTTGAAGAAAGTAACAAACAA 
CTTGAAGAGTCAGGTTTATTAGATACTAATAATTTCCAAATGGAAGAACCGATCAATTTAGGTGAAACTCAAACTTTTAAATTAAATATTGAAGAT 

SEQ ID 240 

MPLTALEIKDKTFSSKFRGYSEEEWEFLEIWDDYEDLIEt E I F ^KIA YFNEMKESLSQSVILAQETAERVKISAQDEASNLMGKA 

TFDAQHLIDEAKLKANQILRDATDDAKRVAIETEDLKRQSr QRLLSEL3 LA! U^ELLKPTAIYLQNSDASFKEWEKVLDEDDALP 

WDDTESFDATRQFSPDEMEELQRRVEESNKQLEESGLLDTKNFQMEEPIKLGETQTFKLNIED 

SEQ ID 241 

ATGGCACTTACAACGCTAGAAATTAAAGATAAAACTTTTAAGACAAAATTCCGAGGATACTGTGAAGAAGAAGTCAATGAATTCCTTGATATTGTT 
GTTGATGATTACGAAGCTCTTGTACGTAAAAATCGTGATAACGAAGCAAGAATTAAAGATCTTGAAGAAAAATTATCTTACTTTGATGAAATGAAA 
GAGTCACTTAGCCAGTCTGTAATCTTAGCTCAAGAAACAC-CT3AAAAAGTGAAAGCAACGGCTAATGCGGAAGCAACAAACTTGGTTAGTAAAGCG 
ACTTATGATGCTCAGCATTTATTAGATGAATCTAAAGCTAAAGCCAATCAAATGTTGCGTGATGCAACTGATGAGGCTAAGCGAGTTGCGATTGAA 
ACAGAAGAACTAAAGCGTCAAACACGTGTGTTCCACCAACGTTTAATCTCATCTATTGAGTCACAATTAAGCTTATCAAATTCACCTGAATGGGAT 
GAACTGCTACAACCGACTGCAATCTATCTTCAAAATTCTGACGATGCTITTAAGGAAGTCGTGAAGACCGTTCTTAATGAAGACATTCCTGAATCT 
GATGATAGTGCCTCTTTTGATGCAACACGTCAGTTTACTCCAGAAGAGTTAGAAGAATTGCAACGTCGTGTTGATGAAAGCAATAAGGAGTTAGAG 
GCTTACCAACTTGACTCTCAATCTGATTCTACGACTGAGCCAGAGGTAAATCTCAGTGAAACACAAACGTTTAAATTAAATATC 

SEQ ID 242 

MALTTLEIKDKTFKTKFRGyCEEEVNEFLDIWDDYEALVRKKRDNEARIKDLEEKLSVFDEMKESLSQSVILAOETAEKVKATANAEATNlVSKA 
TYDAQHLLDESKAKANQMLRDATDEAKRVAIETEELKRQTRVFHQRLISSIESQLSLSNSPEWDEI,LOPTAIYLQNSDDAFKEWKTVLNEDIPES 
DDSASFDATRQFTPEELEELQRRVDESNKELEAYQLDSQSDSTTEPEVNLSETQTFKLNI 

SEQ ID 243 

ATGAAATTAAAAGAAACCTTGAATTTAGGACAAACAGCTTTTCCAATGCGTGCAGGGCTTCCAAATAAGGAACCTCAATGGCAAGAAGCATGGGAT 
CAAGCTGACATTTATAAAAAACGTCAAGCATTGAATGAAGGAAAACCAGCCTTTCACCTTCATGACGGACCTCCCTATGCTAATGGGAATATTCAT 
GTAGGACATGCACTAAATAAAATTTCGAAAGACATTATTGTACGTTCAAAATCAATGTCAGGTTTTCGAGCTCCTTATGTGCCTGGTTGGGATACT 
CATGGACTCCCAATTGAGCAAGTATTAGCTAAAAAAGGGGTTAAACGTAAAGAAATGGACTTGGCTGAATACCTTGAAATGTGTCGTGATTATGCT 
CTCAGCCAAGTTGACAAACAACGTGATGATTTTAAACGTCTGGGCGTTTCTGCCGATTGGGAAAATCCTTATATTACACTAACACCAGATTATGAA 
GCAGATCAAGTACGTGTTTTCGGTGCTATGGCAGATAAAGGATATATCTATCGTGGTGCTAAACCAGTGTATTGGTCATGGTCATCAGAGTCTGCC 
CTTGCTGAGGCTGAAATCGAATATCATGATATTGATTCGACATCACTCTACTATGCCAATAAAGTTAAAGATGGTAAGGGAATTCTTGATACAGAT 
ACCTATATCGTCGTTTGGACGACAACACCATTTACTGTAACAGCTTCACGCGGTTTAACAGTAGGACCAGATATGGAGTATGTTGTAGTTGTACCA 
GTAGGTAGTGAGCGTAAATACCTTCTTGCAGAGGTTCTTGTAGATAGTCTCGCTGCTAAGTTTGGCTGGGAAAACTTTGAAATTGTGAf "i'C A I C Ai : 
ACTGGTAAAGAACTTAATCACATTGTTACAGAACATCCATGGGATACAGAAGTAGAAGAGTTGGTTATCCTTGGAGACCATGTTACAACAGATTCT 
GGTACAGGTATTGTCCACACGGCTCCTGGTTTTGGTGAAGATGACTATAACGTTGGTATTGCTAATGGACTTGATGTTGTAGTTACCGTAGATAGT 
CGTGGTTTGATGATGGAAAATGCTGGTCCTGATTTTGAAGGTCAATTCTATGACAAAGTAACACCACTTGTAAAAGAAAAATTGGGAGAK H I 
TTAGCCAGCGAAGTTATCAACCACTCATATCCAT'rTGACTGGCGTACGAAAAAGCCAATCATTTGGCGTGCGGTTCCACAATGGTTTGCCTCTGTT 
TCGAAATTCCGTCAAGAAATCCTCGATGAAATTGAAAAGACAAATTTCCAACCTGAGTGGGGTAAAAAACGTCTTTATAACATGATCCGTGA..-JT 
GGCGACTCl, T ^-GTGCTTGGGGTGTTCCACTTCCAATTTTTTATGCAGAAGATGGTACAGCTATCATGACAAAAGAf..^' 1 i 

GATCACGTTGCAGATTTATTTGCTGAATACGGCTCAATCGTTTGGTGGCAACGTGATGCTAAGGACCTTCTACCAGCAGGTTATACTCATCCAGGT 
TCACCTAATGGTCTCTTTGAGAAAGAAACAGACATCATGGATGTTTGGTTTGATTCTGC-TTCATC. i ftATGGI J A 1 GAATGCTCGTGAAAAC 

ctttcctatccagcagatctttatcttgaaggttctgatcaataccgtggttggttca?.ctcatcactaat:tacatcagttgctgttaatggtcac 

GCTCCATACAAAGCAGTCTTATCTCAAGGTTTTGTACTTGATGGTAAAGGTGAGAAAATGTCTAAATCTCTAGGAAATACAATTCTTCCTAGTGAT 
-;^,«A.'\AArAATTTGGTGCGGAAATCTTGCGTCTGTGGGTAACTTCTGTTGACTCAAGTAATGATGTTCGTATTTCAATGGATATCTTAAAACAA 
ACATCAGAAACTTATCGTAAGATCAGGAATACATTGCGTTTCTTGATTGCAAATACTTCCGATTTTAATCCTAAACAAGATGCAGTAGCCTATGAA 
AATTTAGGTGCCGTTGATCGTTATATGACTATTAAATTTAATCAAGTTGTGGATACAATCAACAAAGCTTATGCTGCTTATGATTTTATGGCAATT 
TATAAAGCTGTCGTTAACTTCGTAACAGTTGATCTATCAGCATTTTACCTTGATTTTGCAAAAGATGTGGTTTACATTGAAGCGGCTAACAGTCCA 
GAACGACGTCGTATGCAAACTGTTTTCTATGATATTTTAGTTAAACTTACAAAACTTTTGACTCCGATTCTACCACATACTGCTGAAGAAATTTGG 
TCATACCTCGAACATGAGGAGGAGGAGTTTGTTCAATTAGCAGAAATGCCTGTTGCACAGACATTCTCTGGTCAAGAAGAAATTCTTGAAGAGTGG 
TCAGCATTCATGACGTTACGAACACAAGCTCAAAAAGCTCTCGAAGAAGCACGTAACGCTAAAGTTATTGGTAAATCTCTAGAAGCACATTTAACA 
ATTTATGCTAGTCAAGAAGTGAAAACGTTATTAACAGCGTTAAATAGCGATATTGCACTCTTGATGATTGTCTCACAATTAACAATTGCTGATGAA 
GCAGACAAACCAGCTGACTCAGTATCATTTGAAGGTGTTGCATTTACTGTTGAACACGCTGAAGGTGAAGTCTGCGAACGCTCACGCCGTATTGAT 
CCAACCACAAAGATGCGTTCGTATGGTGTAGCTGTTTGTGATGCTAGTGCAGCAATTATTGAGCAATATTATCCTGAAGCAGTAGCTCAAGGTTTT 
GAAGCT 

SEQ ID 244 

MKLKETLNLGQTAFPMRAGLPNKEPQWQEAWDQADIYKKRQALNEGKPAFHLHDGPPYANGKIHVGHALNKISKDIIVRSKSMSGFRAPYVPGWDT 
HGLPIEQVLAKKGVKRKEMDLAEYLEMCRDYALSQVDKQRDDFKRLGVSADWENPYITLTPDYEADQVRVFGAMADKGYIYRGAKPVYWSWSSESA 
LAEAEIEYHDIDSTSLYYANKVKDGKGILDTDTYIWWTTTPFTVTASRGLTVGPDMEYWWPVGSERKYLLAEVLVDSLAAKFGWENFEIVTHH 
TGKELNHIVTEHPWDTEVEELVILGDHVTTDSGTGIVHTAPGFGEDDYNVGIANGLDVWTVDSRGLMMENAGPDFEGQFYDKVTPLVKEKLGDLL 
LASEVINHSYPFDWRTKKPIIWRAVPQWFASVSKFRQEILDEIEKTNFQPEWGKKRLYNMIRDRGDWVISRQRAWGVPLPIFYAEDGTAIMTKEVT 
DHVADLFAEYGSIVWWQRDAKDLLPAGYTHPGSPNGLFEKETDIKDi/WFDSGSSWNGVMNARENLSYPADLYLEGSDQYRGWFNSSLITSVAVNGH 
APYKAVLSQGFVLDGKGEKMSKSLGNTILPSDVEKQFGAEILRjKVTSVDSSNDVRISMDILKQTSETYRKIRNTLRFLIANTSDFNPKQDAVAYE 
NLGAVDRYMTIKFNQWDTIKKAYAAYDFMAIYKAVVNFVTVDLSAFYLDFAK13VVYIEAANSPERRRMQTVFYDILVKLTKLLTPILPHTAEEIW 
SYLEHEEEEFVQLAEMPVAQTFSGQEEILEEWSAFMTLRTQAQK?.LEEARNAKVIGKSLEAHLTIYASQEVKTLLTALNSDIALLMIVSQLTIADE 
ADKPADSVSFEGVAFTVEHAEGEVCERSRRIDPTTKMRSYGVAVCDASAAIIEQYYPEAVAQGFEA 

SEQ ID 245 

ATGAAATTAAAAGAGACACTTAATCTAGGAAAAACAGCCTTTCCAATGCGCGCAGGTCTTCCTAATAAAGAGCCACAATGGCAAGCAGCTTGGGAA 
CAAGCAGAGCTTTACAAAAAACGTCAAGAATTGAATGCAGGTAAGCCTGCCTTTCATCTTCATGATGGACCTCCATACGCTAACGGCAATATTCAC 
GTTGGGCATGCCCTTAATAAAATTTCAAAAGATATCATTGTGCGTTCTAAGTCCATGTCTGGCTTTCAAGCGCCTTATGTACCTGGTTGGGACACA 
CACGGCCTTCCAATCGAACAAGTCTTGGCTAAGCAAGGAATCAAACGTAAGGAGATGGATTTAGCAGAATACCTTGAGATGTGTCGTCAATACGCT 
TTAAGTCAGGTTGATAAACAGCGAGATGATTTCAAACGGTTAGGTGTTTCGGCAGACTGGGAAAATCCTTATGTCACTTTGGACCCACAGTTTGAA 
GCTGATCAAATTCGTGTTTTTGGAGCGATGGCTGAAAAAGC-TTACATCTATCGTGGTGCTAAACCTGTTTATTGGTCATGGTCTTCAGAATCGGCC 
TTGGCAGAGGCTGAAATTGAATACCATGACATCGATTCAACCTCTTTATACTACGCCAATAAAGTTAAAGATGGTAAAGGTATCCTTGATACTAAT 
ACGTATATCGTTGTTTGGACCACAACACCATTTACCGTTACAGCATCACGCGC-TTTGACTGTTGGTCCTGATATGGATTATCTTGTGGTGAAACCT 
GCTGGTTCAGACCGTCAATATGTTGTGGCAGAAGGTCTTTTGGATAGCCTTGCTGGAAAATTTGGCTGGGAATCTTTTGAAACTTTAGCTAGCCAT 
AAAGGAGCTGATTTAGAGTACATTGTGACAGAACACCCATGGGATACTGACGTAGAAGAATTGGTTATCCTTGGTGACCATGTTACCCTTGAGTCA 
GGGACAGGGATTGTCCACACAGCACCAGGTTTTGGTGAGGATGACTACAATGTTGGGACAAAATACAAACTGGAAGTTGCTGTGACTGTTGATGAA 
CGTGGCCTAATGATGGAAAATGCAGGTCCAGATTTCCACGGACAATTTTATAACAAGGTAACGCCGATTGTCATTGATAAACTTGGTGATCTTTTA 
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TTGGCACAAGAAGTGATCAATCACTCTTACCCATTTGACTGGCGGACGAAAAAACCAATCATCTGGCGTGCTGTACCGCAATGGTTTGCTTCTGTT 
TCTGATTTCCGTCAAGATATTTTGGATGAAATTGAAAAAACAACCTTTCATCCATCATGGGGTGAAACACGCCTTTACAATATGATTCGTGATCGT 
GGCGACTGGGTTATTTCTCGTCAACGTGCTTGGGGAGTTCCGCTTCCTATCTTCTATGCCGAAGATGGCACAGCTATTATGACTAAAGAAGTGACA 
GATCATGTGGCTGATTTGTTCCAAGAAAATGGATCAATCATTTGGTGGCA.AAAAGAAGCTAAAGACCTATTACCAGAGGGCTTCACTCATCCAGGG 



CTTTCCTA1 

GCTCCATATAAGGCTATTTTATCGCAAGGCTTTGTTCTTGATGGTAAGGGCGAAAAAATGTCTAAATCAAAAGGCAATATCATTTCTCCTAATGAT 
GTGGCTAAACAATATGGTGCAGATATTCTTCGACTTTGGGTAGCTTCTGTGGATACCGATAATGATGTCCGTGTTTCTATGGAGATCCTTGGTCAA 
GTCTCTGAAACTTACCGTAAAATCCGTAACACCCTTCGCTTCTTGATTGCTAATACATCTGATTTCAACCCTGCTACGGATACAGTAGCTTATGCA 
GATTTAGGAACTGTTGATAAGTACATGACAATTGTCTTTAATCAGTTGGTAGCAACGATTACTGACGCTTATGAGCGTTATGACTTTATGGCTATT 
TACAAAGCAGTGGTGAACTTTGTTACGGTTGATTTATCAGCCTTCTATCTTGATTTTGCTAAAGACGTTGTCTATATTGAAGCTGCCAATAGCTTA 
GAACGTCGTCGCATGCAGACAGTCTTCTATGATATCTTGGTTAAGATTACCAAGTTATTGACGCCAATCTTGCCTCACACTACTGAAGAAATCTGG 
TCTTATCTAGAGCATGAGTCAGAAGCATTTGTTCAATTGGCAGAAATGCCTGTGC-CAGAAACCTTCTCGGCTCAAGAGGATATTTTAGAAGCTTGG 
TCAGCTTTCATGACTTTGCGTACTCAAGCTCAAAAAGCTTTGGAAGAAGCGCGAAATGCTAAGATTATCGGTAAATCATTGGAAGCCCATTTGACC 
ATCTACGCTAGTGAAGAAGTGAAAACCTTATTGACTGCTTTAGACAGCGATATTGCTTTGCTTTTGATCGTGTCTCAATTAACCATTGCTGACTTG 
GCAGATGCGCCTGCGGATGCAGTGGCATTTGAAGGTGTTGCCTTTATAGTAGAACATGCCATAGGTGAAGTTTGTGAGCGTTCACGTCGCATCGAC 
CCAACTACTCGCATGCGTTCTTACAATGCATTTGTCTGTGATCACAGCGCTAAAATCATTGAAGAAAATTTCCCAGAAGCTGTGGCTGAAGGGTTT 
GAAGAGAGTGGCAAA 

SEQ ID 246 

MKLKETLNLGKTAFPMRAGLPNKEPQWQAAWEQAELYKKRQELNAGKPAFHLHDGPPYANGNIHVGHALNKISKDIIVRSKSMSGFQAPYVPGWDT 
HGLPIEQVLAKQGIKRKEMDLAEYLEMCRQYALSQVDKQRDDFKRLGVSADWENPYVTLDPQFEADQIRVFGAMAEKGYIYRGAKPVYWSWSSESA 
LAEAEIEYHDIDSTSIiYYANKVKDGKGILDTNTYIWWTTTPFTVTASRGLTVGPDMDYLWKPAGSDRQYWAEGLLDSLAGKFGWESFETLASH 
KGADLEYIVTEHPWDTDVEELVILGDHVTLESGTGIVHTAPGFGEDDYNVGrKYKLEVAVTVDERGLMMENAGPDFHGQFYNKVTPIVIDKLGDLL 
LAQEVINHSYPFDWRTKKPIIWRAVPQWFASVSDFRQDILDEIEKTTFHPSWGETRLYNMIRDRGDWVISRQRAWGVPLPIFYAEDGTAIMTKEVT 
DHVADLFQENGSIIWWQKEAKDLLPEGFTHPGSPNGEFTKETDIMDWFDSGSSWNGVMNTKENLSYPADLYLEGSDQYRGWFNSSLITSVAWGH 
APYKAILSQGFVLDGKGEKMSKSKGNIISPNDVAKQYGADILRLWVASVDTDNDVRVSMEILGQVSETYRKIRNTLRFLIANTSDFMPATDTVAYA 
DLGTVDKYMTIVFNQLVATITDAYERYDF^IYKAVTOFVTVDLSAFYLDFAKDWYIEAANSLERRRMQTVFYDILVKITKLLTPILPHTTEEIW 
SYLEHESEAFVQLAEMPVAETFSAQEDILEAWSAFMTLRTQAQKALEEARNAKIIGKSLEAHLTIYASEEVKTLLTALDSDIALLLIVSQLTIADL 



SEQ ID 247 

ATGAGACTAATTAATACAACCAGTAGTCATCCTGAACTAGTTCGAAATCAACTCCAAAATACAGATGCAAAATTAGTGGAAGTCTATTCAGCTGGC 
AACACCGATGTCGTTTTTACAAAAGCACCTAAACATTATGAATTATTAATTTCAAACAAATATCGTGCTATCAAAGATGAAGAATTAGAAGCTATT 
CGTGAGTTCTTCTTAAAGCGTAAAATAGATCAATCTATTATTATTCAAGAGCAGATGAAATCACTCCATACTGCCAAGTTAATTGAAATTTCATAT 
CCAACAACAGCA 

SEQ ID 248 

MRLINTTSSHPELVRNQLQNTDAKLVEVYSAGNTDWFTKAPKHYELLISNKYRAIKDEELEAIREFFLKRKIDQSIIIQEQMKSLHTAi01.IEISY 
PTTA 

SEQ ID 249 

ATGAGACTCATCAATACCACTAGCAGTCACCCAGAACTCATCAAAAATCAGCTAAAAAACACCGATGCCTATTTAGTCGAAGTATACTCAGCAGGA 
AATACAGATGTCATT 



SEQ ID 250 

WRLINTTSSHPELIKNQLKNTDAYLVEVYSAGNTDVIFTQAPKHYELLISNKYRAIKEDELDIIREFFLKRKIDPKIVIPGQSKTLHTNNLIEISF 
QTSV 

SEQ ID 251 

ATGACTAATCCTACTTTCGGTGAAAAAATAGATAATGTAAACTATAGGTCACGATTTGGTGTCTATGCTATTATTCCAAATCCAACTCATGATAAA 
ATTATTTTAGTACAGGCACCTAATGGTGCTTGGTTTCTTCCAGGTGGGGAAATTGAAGAAAATGAAAATCACCTAGAAGCTTTAACTCGTGAGTTA 
ATTGAAGAATTAGGTTATTCCGCAACAATTGGCCATTACTATGGTCAAGCTGATGAATATTTTTACTCTAGACACCGTGATACTTACTACTATAAT 

GAAAAGCTAAAACGAGGAAGCCATAGATGGGGTGTCCAAGCTTGGGAAAAAAATCACCATTCTAGGAAA 

SEQ ID 252 

MTNPTFGEKIDNVNYRSRFGVYAIIPNPTHDKIILVQAPNGAWFLPGGEIEENENHLEALTRELIEELGYSATIGHYYGQADEYFYSRHRDTYYYN 
PAYIYEVTAYHKDQAPLEDFNHLAWFPIQEAKEKLKRGSHRWC-VQAWEKNHHSRK 

SEQ ID 253 

ATGATGATTCCAACATTTGGACATAAAAATGCACATAAAGACTATGTCACACGTTACGGTGTCTATGCTATCATTCCCAATCACGAACAAACAAAA 
ATTATTCTTGTTCAAGCTCCTAATGGTTCCTGGTTTTTACCTGGTGGTGAAATTGAAGCAGGTGAAGGTCAGCTTCAGGCCCTAGAGCGTGAACTG 
ATTGAAGAACTTGGTTTTTCTGCTACTATTGGTTCATATTACGGTCAGGCAGATGAATATTTCTACTCTCGCCATCGTGATACCCACTTCTACCAT 
CCTGCCTATCTTTATGAAGTAACTGCATTTCAAGCCGTTTCTAAGCCCTTAGAAGATTTTAATAACTTAGGTTGGTTTTCTCCTATCGAGGCAATT 
GCTAAATTAAAACGAGAGAGCCATCAATGGGGAGTCAAGGAATGGCAAAAAAAGCATCATTCTACTAAC 

SEQ ID 254 

MMIPTFGHKNAHKDYVTRYGVYAIIPNHEQTKIILVQAPNGSWFLPGGEIEAGEGQLQALERELIEELGFSATIGSYYGQADEYFYSRHRDTHFYH 
PAYLYEVTAFQAVSKPLEDFNNLGWFSPIEAIAKLKRESHQWGVKEVJQKKHHSTN 

SEQ ID 255 

ATGCTCTGTCAAAACTGCAAACTAAACGAATCAACTATTCATTTGTATACAAATGTTAATGGAAAACAAAAGCAAGTTGATCTTTGTCAAAATTGC 
TACCAAATTATTAAAACTGACCCTAATAATCCACTTTTTTCAGGTTTAAATCATGTTTCACATGCGCCTGGTGGCATCAATCCTTTCTTTGATGAT 
TTCTTTGGAGATTTAAATAATTTCAGAGCCTTTAATGGCCAAGATTTACC.AAACACTCCTCCTACACAATCAGGAGGAAACCGAGGTGGAGGAAAC 



GTTATTCGTTTGGATGTTGTGAGTCTAGTACAAGGAACGGGCATTCGTGGTCAATTTGAAGAACGCATGCAAAAGTTGATGGAAGAAATTCGTCAA 
CGTCAAGATGTTATTCTATTCATAGATGAAATTCACGAAATAGTTGGAGCTGGTACAGCTGGCGAAGGTAGTATGGATGCAGGTAATATTTTAAAA 
CCTGCCCTTGCACGTGGAGAATTACAACTAGTAGGTGCTACTACTCTCAATGAATATCGTATTATCGAAAAGGACGCTGCCTTAGAACGCCGTATG 
CAACCTGTAAAAGTCGATGAGCCTTCTGTTGAAGAAACCATTACTATTTTGAAAGGTATCCAAAAAAAATACGAAGATTATCATCATGTAAAATAT 
AATAATGATGCCATAGAAGCAGCTGCAGTACTATCTAATCGTTATATCCAGGACCGCTTTTTACCTGATAAAGCAATAGACTTATTAGATGAAGCT 
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GGTTCTAAAATGAACCTAACACTAAATTTTGTTGATCCAAAJf T 7 -CGTCTCATTGAAGCAGAAAATTTAAAAGCGCAAGCGACTCGT 

GAAGAAGATTACGAACGTGCAGCTTACTTCCGTGACCAGATTGCAAAATATAAAGAAATGCAACAACAAAAGGTCGACGATCAAGATACACCTATT 
ATTACCGAAAAAACAATTGAGCACATCATTGAAGAAAAAACGAATATCCCTGTTGGTGATTTAAAAGAAAAAGAACAATCTCAATTAATTAATCTC 
GCAGATGACTTGAAACAACATGTGATCGGCCAGGATGACGCTGTCGTTAAGATTGCAAAAGCTATTCGTCGTAATCGAGTTGGTCTTGGTAGCCCA 

GATAGTATGATTCGTTTTGATATGTCAGAGTACATGGAAAAGCATGCTGTTGCTAAATTAGTCGGAGCGCCTCCAGGATACGTGGGATACGAGGAA 
GCTGGACAATTAACTGAAAAGGTTCGTCGAAATCCTTACTCGCTCATCCTTCTAGATGAAATTGAAAAAGCTCATCCTGATGTCATGCATATGTTC 
TTGCAGGTCCTTGATGACGGTCGATTAACAGATGGACAAGGAAGAACTGTTAGTTTTAAAGATACCATTATCATCATGACCTCAAATGCTGGTTCT 
GGTAAAACTGAAGCAAGCGTTGGCTTTGGTGCCTCACGAGAAGGTAGAACGAATTCCGTACTAGGTCAACTAGGTAACTTCTTCAGCCCTGAATTT 
ATGAACCGCTTTGACGGTATTATTGAATTCAAGGCTTTAGATAAAGAGAATCTCCTCAATATCGTTGATATTATGTTATCTGACGTTAATGCACGT 
CTCGCCATCAATGGTATTCATCTAGATGTCACTGATAAAGTGAAAGAAAAATTGGTTGATTTAGGTTACGATCCCAAAATGGGAGCACGTCCATTA 
CGTCGTACCATTCAAGAACATATTGAAGATGCTATCACAGATTACTATCrTGAGAATCCAAGCGAAAAAGAACTTCGTGCTATTATGACTAGCAAT 
GGAAATATCATAATAAAATCTTCTAAAAAAACTGAAGAAAGTACAAAAGGT 

SEQ ID 256 

MLCQNCKLNESTIHLYTNVHGKQKQVDLCQNCyQIIKTDPNNPLFSGLNHVSHAPGGINPFFDDFFGDLNNFRAFNGQDLPNTPPTQSGGNRGGGW 
GNGRNNNRNQTATPSQAKGILEEFGINVTEIARHGDIDPVIGRDSEIIRVIEILNRRTKNNPVLIGEPGVGKTAWEGLAQKIVDGNVPHKLQGKQ 
VIRLDWSLVQGTGIRGQFEERMQKIjMEEIRQRQDVILFIDEIHErVGAGTAGEGSMDAGNIIjKPALARGELOIiVGATTLNEYRIIEKDAALERRM 
QPVKVDEPSVEETITILKGIQKKYEDYHHVKYNNDAIEAAAVLSNRYIQDRFLPDKAIDLLDEAGSKMNLTIiNFVDPKEIDQRLIEAEMLKAQATR 
EEDYERAAYFRDQIAKYKEMQQQKVDDQDTPIITEKTIEHIIBEKTNIPV3DLKEKEQSQLINLADDLKQHVIGQDDAWKIAKAIRRNRVGLGSP 
NRPIGSFLFVGPTGVGKTELSKQLAIELFGSADSMIRFDMSEYMEKHAVAKLVGAPPGYVGYEEAGQLTEKVRRNPYELILLDEIEKAHPDVMHMF 
LQVLDDGRLTDGQGRTVSFKDTIIIMTSNAGSGKTEASVGFGASREGRTNSVLGQLGNFFSPEFMNRFDGIIEFKALDKENLLNIVDIMLSDV1IAR 
LAINGIHLDVTDKVKEKLVDLGYDPKMGARPLRRTIQEHIEDAITDYYLENPSEKELRAIMTSNGNIIIKSSKKTEESTKG 

SEQ ID 257 

ATGCTGTGTCAAAATTGTAATTTAAACGAATCTACTATTCATCTTTATACAAGTGTTAATGGAAAACAAAGACAGGTTGATCTCTGTCAAAATTGT 
TATCAAATCATGAAATCCGATCCTGCCAATTCTATTTTAAATGGCCTAACCCCAGGATATAGAGCACAAGATAGATCCACAAGTCCTTTCTTTGAT 
GACTTTTTTGGTGATTTGAATAATTTTAGAGCTTTTGGTAATCTTCCAAATACCCCACCTACTCAGGCAGGGCAAAATGGAAATGGCGGAGGACGC 
TATGGTGGTAACTACAACGGACAACGACCTGCTCAGCCACAAACACCAAATCAGCAAGCAAAGGGCTTGTTAGAAGAGTTTGGGATTAATGTCACA 
GATATTGCAAGAAATGGTAATATTGATCCTGTTATTGGTCGTGACGAAGAGATTACACGCGTTATCGAGATCCTCAACCGCCGTACTAAAAATAAT 
CCTGTGCTAATTGGTGAGCCTGGAGTTGGTAAAACTGCTGTTGTAGAAGGTTTGGCTCAAAAAATTATTGATGGTACTGTTCCTCAAAAACTCCAA 
GGCAAGCAAGTGATTCGTCTTGATGTGGTTAGCCTCGTTCAGGGAACAGGTATCCGTGGTCAGTTTGAAGAGCGCATGCAAAAATTAATGGAAGAA 
ATTCGCAATCGCAAGGATGTGATTCTCTTTATTGATGAAATTCATGAGATTGTCGGTG 

CGACGTATGCAACCCGTTAAAGTTGATGAACCTTCTGTTGAGGAAACCATCACGATTTTAAAAGGTATCCAACCGAAATACGAAGACTATCATCAT 
GTCAAATATAGCCCAGCCGCTATTGAAGCTGCCGCTCATTTATCTAACCGCTATATTCAAGACCGTTTTCTTCCTGATAAGGCTATTGACCTTCTG 
GACGAAGCTGGTTCCAAAATGAATCTAACCCTCAACTTTGTTGATCCTAAAGAAATTGACAAACGTCTTATTGAAGCTGAGAATCTCAAGGCGCAA 
GCTACTCGAGACGAAGACTATGAACGCGCAGCTTATTTCCGCGATCAAATTACAAAATACAAAGAAATGCAGGCTCAAAAAGTCGATGAGCAAGAT 
ATTCCCATCATTACTGAAAAAACCATTGAAGCTATTGTAGAGCAAAAAACTAATATTCCAGTTGGGGACTTAAAAGAAAAGGAACAGTCTCAACTC 
GTAAACTTAGCCAATGATCTGAAAGGACACGTGATCGGGCAAGACGATGCTGTTGATAAAATCGCTAAGGCTATTCGTCGTAACCGTGTGGGATTA 
GGAACTCCAAATCGCCCTATTGGTTCTTTCTTATTCGTTGGACCGACTGGGGTTGGTAAAACTGAATTGTCTAAACAACTAGCCATTGAACTCTTT 
GGTTCGACAAACAATATGATTCGCTTTGACATGTCCGAATACATGGAAAAACACGCTGTCGCCAAATTAGTCGGGGCTCCTCCAGGTTATATCGGC 
TATGAAGAAGCTGGACAGCTAACCGAACAAGTTCGTCGCAATCCATATTCACTTATTCTCTTAGATGAGGTGGAAAAAGCCCATCCTGACGTCATG 
CACATGTTCTTACAAGTTCTTGATGATGGCCGTTTAACAGATGGTCAAGGACGAACAGTCAGCTTCAAGGACACCATTATTATCATGACCTCTAAT 

CCAGAGTTTATGAATCGTTTCGATGGTATTATTGAATTCAAAGCTTTATCTAAAGAGCATTTGCTGCATATCGTTGATTTAATGCTGGAAGATGTT 
AATGAGCGCTTAGGCTATAATGGGATTCATCTTGATGTGACACAAAAGGTCAAAGAAAAATTAGTAGATTTAGGCTATGATCCTAAAATGGGCGCT 
CGGCCGCTCCGTCGTACTATTCAAGATTATATCGAAGATGCCATTACAGACTATTATTTAGAACACCCAACTGAAAAACAGTTACGTGCACTGATG 
ACAAACAGTGAAAATATCACGATTAAAGCTGTTAAAGAGGGAGATTCTTTTCTTAACGAAGAGTCTCTCGAT 

SEQ ID 258 

miicqhcnlnestihlytsvngkqrqvdlcqncyqimksdpak'silnglrpgyraqdrstspffddffgdlnnfrafgnlpwtpprqagqngngggr 
yggnykgqrpaqpqtpnqqakgliiEefginvtdiarngnidpvigrdseitrvieilnrrtknnevligepgvgktawbglaqkiidgtvpqkijQ 
gkqvirldwslvqgtgirgqfeermqklmeeirnrkdvilfideihsivgagsagdgnmdagnilkpalargelqlvgattlneyriiekdaale 
rrmqpvkvdepsveetitilkgiqpkyedyhhvkyspaaieaaahlsnryiqdrflpdkaidlldeagskmnltlnfvdpkeidkrlieaeniikaq 
atrdedyeraayfrdqitkykemqaqkvdeqdipiitektieaiveqktnipvgdlkekeqsqlvnlandlkahvigqddavdkiakairrnrvgl 
gtpnrpigsflfvgptgvgktelskqlaielfgstnwmirfdmseymekhavaklvgappgyigyeeagqlteqvrrnpyslilldevekahpdvm 

HMFLQVLDDGRLTDGQGRTVS FKDTI I IMTSNAGTGKSEAS VGFGAARE3RTS S VLGELSNFFSPEFMNRFDGI IEFKALSKEHLLHIVDLMLEDV 
NERLGYNGIHLDVTQKVKEKLVDLGYDPKMGARPLRRTIQDYIEDAITDYYI.EHPTEKQLRALMTNSENITIKAVKEGDSFL1IEESLD 

SEQ ID 259 

ATGTCAATGAATTTTTCATTTTTACCACAATATTGGTCCTATTTTAATTATGGTGTGATGGTAACCATTATGATTTCAACATGTGTTGTTTTTTTT 
GGAACTATTATAGGTGTGTTAATTGCTTTAGTAAAGCGTACTAATTTACATTTTCTCACAATATTAGCTAATTTCTATGTATGGGTATTTCGTGGG 
ACACCGATGGTAGTTCAAATTATGATTGCTTTCGCATGGATGCATTTTAACAATTTACCAACGATTAGCTTrGGrGTTTTAGATTTAGATTTTACA 
CGACTTTTACCTGGTATCATTATCATTTCCTTAAATAGTGGTGCCTATATTTCGGAAATTGTACGTGCAGGGATTGAGGCTGTACCATCTGGACAA 
ATAGAAGCAGCTTACTCGTTGGGGATTCGACCTAAAAATACACTTCGCTATGTTATCTTACCCCAAGCTTTTAAAAATATTTTACCTGCTCTAGGG 
AATGAATTTATTACAATTATTAAAGATAGTGCTCTCCTTCAAACTATTGGXGTCATGGAATTATGGAACGGAGCACAATCAGTTGTAACGGCTACT 
TACTCACCAGTTGCACCGTTATTATTTGCAGCATTTTACTATTTAATGTTGACAACGATTCTCTCAGCTTTGTTAAAACAAATGGAGAAATATCTT 
GGGAAAGGGGTAAAAATAGATGGT 

SEQ ID 260 

MSMNFSFLPQYWSYFNYGVMVTIMISTCWFFGTIIGVLIALVKRTKLHFLTILANFYVWVFRGTPMVVQIMIAFAWMHFNNLPTISFGVLDLDFT 
RLLPGIIIISLWSGAYISEIVRAGIEAVPSGQIEAAYSLGIRPKNTLRYVILPQAFICKILPALGNEFITIIKDSALLQTIGVMELWNGAQSWTAT 
YSPVAPLLFAAFYYLMLTTILSALLKQMEKYLGKGVKIDG 

SEQ ID 261 

ATGGATTTGTCATTTTTGCCCAAATACTGGGCCTACTTTAACTACGGTGTACTTGTCACCATTATGATTTCAGTCAGCGTTGTCTTTTTTGGAACC 



ATGGTGGTTCAAATCATGATTGCCTTTGCTTGGATGCATTTTAACAATATGCCTACTATTGGTTTTGGGGTTTTAGACTTGGACTTTTCAAGACTA 
CTTCCTGGAATTATTATCATTTCATTGAATAGCGGTGCTTATATTTCAGAAATTGTTAGAGCAGGTATTGAGGCTGTACCAAAAGGGCAATTAGAA 
GCAGCTTATTCACTAGGTATTCGTCCTCAAAATGCCATGCGTTATGTGATTTTGCCTCAGGCCTTTAAAAATATTTTGCCAGCCTTAGGAAATGAA 
TTTATTACCATTATTAAGGATAGTGCTCTTTTACAAACCATTGGAGTGATGGAACTTTGGAATGGTGCCCAATCGGTGGTAACGGCTACTTATTCT 
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CCAATTTCCCCTTTACTGGTGGCTGCTTTTTACTACTTAATGGTCACAACAGTGATGGCACAGTTATTGGCAGTCTTAGAACGTCACATGGCGCAA 
GGAGGTAATCAT 

SEQ ID 262 

MDLSFLPKYWAYFNYGVLVTIMISVSWFFGTLIGVLVTLIKRSHVKPLTWVVNI.YVWIFRGTPMVVQIMIAFAWMHFNNMPTIGFGVLDLDFSRL 
LPGIIIISLNSGAYISEIVRAGIEAVPKGQLEAAYSLGIRPQNAMRYVILPQAFKNILPALGNEFITIIKDSALLQTIGVMELW1IGAQSWTATYS 
PIS PLLVAAFYYLMVTTVMAQLLAVLERHMAQGGNH 

SEQ ID 263 

ATGTCTCATATGAATTATAAAGAGATTTATCAAGAGTGGTTAGAAAACGACTCACTCGGTAAAGATATTAAGTCAGATTTAGAAGCTATTAAAGGC 
GATGAATCTGAAATTCAGGATCGTTTTTACAAAACATTAGAATTTGGAACGGCGGGATTGAGAGGTAAACTTGGAGCAGGAACCAATCGTATGAAT 
ACTTATATGGTGGGGAAAGCAGCACAAGCATTAGCTAATACGATTATTGATCATGGCCCTGAAGCTATTGCACGTGGAATTGCAGTTAGTTATGAT 
GTCCGTTATCAATCTAAGGAATTTGCAGAATTAACTTGTTCCATTATGGCAGCAAATGGTATTAAGTCTTATATTTATAAAGGGATTCGCCCAACA 
CCAATGTaCTCATATGCTATTCGTGCTCTAGGATGTGTTTCGGGTGTGATGATTACTGCTAGTCATAATCCTCAAGCTTATAATGGTTATAAGGCA 
TATTGGAAAGAAGGATCTCAGATTTTAGATGATATTGCTGATCAAATTGCCAATCATATGGATGCTATAACCGATTATCAGCAAATTAAGCAAATA 
CCCTTTGAAGAGGCTCTGGCAAGTGGTTCGGCAAGTTATATC3ATGAGAGTATTGAAGAAGCATATAAAAAAGAAGTGCTTGGTTTAACTATTAAT 
GATACTAATATTGATAAGTCAGTCCGGGTAGTTTATACTCCTTTAAATGGCGTAGGAAATTTACCTGTGCGCGAAGTTTTAAGACGCCGTGGTTTT 
GAAAATGTTTATGTGGTACCTGAGCAGGAAATGCCCGATCCTGATTTTACAACGGTTGGCTATCCAAACCCTGAAGTTCCTAAAGCATTTGCCTAT 
TCAGAATCTCTAGGAAAGTCAGTTGATGCAGATATCTTACTTGCCACAGATCCAGATTGTGACCGAGTAGCATTGGAAGTCAAAGATAGTAAGGGA 
GAATATATTTTCTTAAATGGTAATAAGATAGGGGCACTTCTTTCCTATTATATTTTTTCACAACGATGTGCCTTAGGGAATTTGCCACATCATCCT 
GTATTGGTAAAATCCATTGTAACTGGTGATCTATCAAAAGTTATTC-CAGATAAATATAATATTGAAACTGTTGAAACrTTAACAGGATTTAAAAAT 
ATTTGTGGAAAAGCTAATGAATATGATATCTCAAAGGATAAA.ZVCTTATCTCTTTGGCTATGAAGAAAGTATTGGTTTTTGCTATGGCACTTTTGTA 
CGTGATAAAGATGCTGTGAGTGCTTCAATGATGGTAGTAGAAATGACTGCCTATTATAAAGAACGAGGGCAAACACTTTTAGACGTTTTGCAAACC 
ATTTACGATAAATTTGGCTATTACAACGAGCGCCAATTTTCTCTTGAGTTAGAGGGTGCTGAGGGGCAAGAACGTATTAGTCGTATTATGGAGGAT 
TTTAGACAGGACCCAATATTACAAGTAGGTGAGATGACATTGGAGAATTCTATTGATTTCAAGGATGGTTATAAGGATTTTCCAAAGCAAAATTGT 
TTAAAATATTATTTTAATGAGGGTTCATGGTATGCTTTAAGGCCGTCAGGGACGGAACCTAAGATAAAATGTTACCTTTATACGATTGGTTGTACA 
GAAGCAGATAGTTTATCGAAACTTAATGCAATTGAGTCGGCTTGTCGTGCTAAAATGAATAGTACTAAA 

SEQ ID 264 

MSHMNYKEIYQEWLENDSLGKDIKSDLEAIKGDESEIQDRFYKTIiEFGTAGLRGKLGAGTNRMNTYMVGKAAOALANTIIDHGPEAIARGIAVSYD 
VRYQSKEFAELTCSIMAANGIKSYIYKGIRPTPMCSYAIRALGCVSGVMITASHNPQAYNGYKAYWKEGSQILDDIADQIANHMDAITDYQQIKQI 
PFEEALASGSASYIDESIEEAYKKEVLGLTINDTNIDKSVRWYTPLNGVGNLPVREVLRRRGFENVYWPEQEMPDPDFTTVGYPNPEVPKAFAY 
SESLGKSVDADILLATDPDCDRVALEVKDSKGEYIFLNGNKIGALLSYYIFSQRCALGNLPHHPVLVKSIVTGDLSKVIADKYNIETVETLTGFKN 
Il'GKAIIEYDISKDKTYLFGYEESIGFCYGTFVRDKDAVSASMMWEMTAYYKERGQTLLDVLQTIYDKFGYYKERQFSLELEGAEGQERISRIMED 
FRQDPILQVGEMTLENSIDFKDGYKDFPKQNCLKYYFNEGSWYALRPSGTEPKIKCYLYTIGCTEADSLSKLNAIESACRAKMNSTK 

SEQ ID 265 

ATGAGTAATATGACTTACAACGAGGTATATCAAGAATGGTTGCACAATAATGATCTTAGTGATGATATTAAAGCAGATTTAGCAGCCATAAAAGAC 
AATGAGGCTGAGATTCAAGATCGTTTTTACAAAACACTTGAATTTGGAACAGCAGGGCTAAGAGGAAAACTTGGAGCAGGCACCAATCGCATGAAT 
ACCTATATGGTTGGTAAGGCAGCACAAGCTTTAGCTAATACTATTATTGATCATGGACCTGAAGCGGTTAAAAAGGGCATTGCGGTTAGTTATGAT 
GTTCGCTATCAATCTAGAACATTTGCAGAATTAACATGCTCTATTATGGCAGCTAACGGTATTAAGGCGTACCTTTATAAAGGGATTCGGCCAACA 
CCAATGTGTTCGTACGCTATTCGTGCTTTGGGATGTATTTCTGGTGTTATGATTACGGCTAGTCACAATCCCCAAGCTTACAATGGTTACAAAGCT 
TATTGGCAAGAAGGTTCTCAAATTTTGGATGACATTGCGGATCAAATTGCACAACACATGGCTGCACTAACTCAGTATCAGGAAATCAAACAAATG 
CCTTTTGAAAAGGCTCTGGACAGTGGACTTGTTACTTATATTGATGAGAGTATTGAAGAAGCATATAAAAAAGAAGTGCTTGGTTTAACGATTAAT 
GATACTGACATTGATAAGTCAGTCCGAGTAGTCTATACCCCTTTAAATGGTGTTGGGAATCTACCAGTGCGTGAGGTTTTAAGACGCCGCGGTTTT 
GAAAATGTTTATGTGGTACCTGAGCAGGAAATGCCCGATCCTGATTTTACAACAGTTGGCTATCCTAATCCCGAAGTCCCTAAAACTTTTGCATAT 
TCAGAAAAATTAGGTAAGGCAGTTGATGCTGATATTTTGATTGCAACTGATCCAGATTGTGACCGTGTGGCTTTAGAAGTTAAAAATGCAGTCGGT 
GACTATGTTTTTCTCAATGGCAATAAAATCGGAGCGCTTTTATCTTACTATATCTTTTCACAACGATTTGACTTAGGCAATTTACCGGCTAATCCT 
GTTTTAGTGAAATCCATTGTAACAGGAGACTTGrCACGGGCTATrGCTAGCCATrATGGTATTGAAACCGTTGAAACATTGACTGGTTTTAAGAAT 
ATTTGTGGCAAGGCAAACGAATATGATGTGACGAAACAAAAAAACTACCTGTTTGGTTATGAAGAAAGTATTGGTTTTTGCTATGGCACTTTTGTT 
CGTGACAAAGACGCTGTTAGCGCCTCTATGATGATTGTAGAAATGGCAGCTTACTACAAGAAAAAAGGGCAGAATTTACTAGATGTTTTGCAGACT 
ATTTATGCGACATTTGGGTATTATAATGAACGTCAAATTGCCTTGGAGCTTGAGGGGATAGAAGGACAAAAACGCATTGCGAGGATAATGGAAGAT 
TTCAGACAGACACCAATAGCTAGTGTTGCAGAGATGGCGTTAGACAAGACAATTGATTTTATTGATGGCTATCAAGATTTTCCAAAGCAAAACTGT 
CTCAAATTTTATTTGGATGATGGTTCTTGGTATGCACTTAGACCATCAGGAACAGAGCCTAAAATAAAATTTTATTTATATACTATTGGCCAAACA 
CAAGAAAATAGTGCAACAAAATTAGATGCTATTGAAGCAGCGTGTCGCACAAAAATAAATCAGGTTAAT 

SEQ ID 266 

MSNMTYNEVYQEWLHNNDLSDDIKADLAAIKDNEAEIQDRFYKTLEFGTAGLRGKLGAGTNRMNTYMVGKAAQALANTIIDHGPEAVKKGIAVSYD 
VRYQSRTFAELTCSIMAANGIKAYLYKGIRPTPMCSYAIRALGCISGVMITASHNPQAYNGYKAYWQEGSQILDDIADQIAQHMAALTQYQEIKQM 
PFEKALDSGLVTYIDESIEEAYKKEVLGLTINDTDIDKSVRWYTPLNGVGNLPVREVbRRRGFEHVYWPEQEMPDPDFTTVGYPNPEVPKTFAY 
SEKLGKAVDADILIATDPDCDRVALEVKNAVGD-fVFLNGNKIGALLSYYIFSQRFDLGNLPANPVLVKSIVTGDLSRAIASHYGIETVETLTGFKN 
ICGKANEYDVTKQKNYLFGYEESIGFCYGTFVRDKDAVSASMMIVEMAAYYKKKGQNLIjDVLQTIYATFGYYNERQIALELEGIEGQKRIARIMED 
FRQTPIASVAEMALDKTIDFIDGYQDFPKQNCLKFYLDDGSWYALRPSGTEPKIKFYLYTIGQTQENSATKLDAIEAACRTKINQVN 

SEQ ID 267 

ATGACTGAATTAATAGATGGTAAAGCCTTATCACAAAAAATGCAGGCTGAGTTAGGGCGAAAAGTTGAAAGGTTAAAGGAACAGCATGGTATCATA 

GAGACTCTACGATTATCTGAATCCATTTCTCAAGAAGAACTGATTGArATTATCCATCAATACAATGAAGATAAAAGTATCCATGGTATTTTAGTT 
CAACTTCCGTTACCACAACATATTAACGATAAAAAAATTATTTTAGCAATAGATCCTAAGAAAGATGTTGATGGTTTCCACCCAATGAATACGGGT 
CATCTTTGGTCAGGACGACCGATGATGGTACCTTGTACC-CCAGCTGGTATTATGGAGATGTTTAGAGAGTACCATGTGGATTTAGAGGGAAAACAT 
GCTGTTATCATCGGAAGGTCCAATATTGTTGGTAAGCCAATGGCACAACTTCTCCTTGATAAAAACGCAACAGTTACTTTGACACATTCAAGAACT 
CGAAACCTTTCTGAGGTAACAAAGGAGGCTGATATCCTTATTGTTGCGATTGGTCAGGGGCACTTTGTTACAAAAGACTTCGTTAAAGAAGGTGCT 
GTGGTGATTGATGTTGGTATGAATCGCGATGAAAATGGTAAATTGATTGGAGACGTTGTATTTGAACAAGTGGCAGAAGTTGCTAGTATGATAACA 
CCTGTTCCTGGGGGCGTAGGACCTATGACGATTACAATGCTTTTGGAACAAACTTATCAAGCAGCTCTTAGAAGTGTGAGTCTA 

SEQ ID 268 

MTELIDGKALSQiCMQAELGRKVERLKEQHGIIPGLAVILVGDHPASQVYVRNKERSALEAGFKSETLRLSESISQEELIDIIHQYNEDKSIHGILV 
QIjPIjPQHINDKKIILAIDPKKDVDGFHPMNTGHLWSGRPKMVPCTPAGIMEMFREYHVDLEGKHAVIIGRSNIVGKPMAQLLLDKNATVTLTHSRT 
RNLSEVTKEADILIVAIGQGHFVTKDFVKEGAWIDVGKKRDENGKLIGDWFEQVAEVASMITPVPGGVGPMTITMLLEQTYQAALRSVSL 

SEQ ID 269 

ATGTCAATGACAGAACTAATTGATGGTAAAGCCTTAGCTCAAAAGATGCAACAAGAGTTAGCAGCTAAAGTCAACAATCTAAAACAAAAAAAAGGA 
ATTGTACCAGGCTTAGCCGTTATTCTTGTAGGTGATGATCCTGCTAGTCAGGTGTATGTCCGTAATAAAGAGCGTGCAGCTCTTACTGTAGGTTTT 
AAAAGTGAGACCGTTAGATTATCAGAATTCATTTGTCAAGAAGAGCTTATTGCAGTAATCGAACGTTACAATGCAGATAACACTATTCATGGTATT 
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TTAGTGCAGCTACCCCTGCCAAATCATATTAATGATAAAAAAATTATTCTCGCCATTGATCCCAAAAAAGATGTGGATGGTTTTCACCCGATGAAT 
ACAGGTCACCTTrGGTCAGGACGTCCCTTGATGGTTCCTTGTACTCCATCAGGGATTATGGAATTGCTrCGAGAATATAATGTTAACCTTGAAGGT 
AAACATGCCGTCATTATTGGCAGATCGAATATCGTTGGAAAACCAATGGCACAGCTCTTACTGGACAAAAATGCAACAGTCACGTTGACACATTCA 
AGAACACGTCAATTAGAAGAAGTATGTCGCTGTGCAGATGTGTTGATTGTGGCAATCGGACAAGGTCATTTCATAACAAAACAATATATAAAAGAT 
GGTGCGATAGTGATTGATGTAGGAATGAACCGTGATGATAATGGCAAGCTAATTGGAGATGTGGCCTTTGATGAGGTGGCAGAAGTTGCAGCGAAA 

SEQ ID 270 

MSMTELIDGKALAQKMQQELAAKVNNLKQKKGIVPGLAVILVGDDPASQVYVRNKERAALTVGFKSETVRLSEFICQEELIAVIBRyNADNTIHGI 
LVQLPLPMHINDKKIILAIDPKKDVDGFHPMNTGHLWSGRPLMVPCTPSGIMELLREraVNLEGKHAVIIGRSNIVGKPMAQLLI.DKNATVTLTHS 
RTRQLEEVCRCADVLIVAIGQGHFITKQYIKDGAIVIDVGMNRDDNGKLIGDVAFDEVAEVAAKITPVPGGVGPMTIAMLLEQTYQSALRSTHK 

SEQ ID 271 

ATGATTGTTGGTGAACAAGAAGCGAGGGCGTTAATTAAGCCACGCCCTAAATCAAGCCATAAAGGTGATTATGGTAGTGTTCTTCTGATAGGAGGT 
TTTTATCCCTATGGAGGTGCTATTATAATGGCAGCTTTGGCCTGTGTCAAAACTGGTGCAGGATTAGTTACTGTAGCAACCCAAAGTTGCAATATC 
CCCTCTTTGCATAGTCAACTACCAGAGGTAATGGCGTTTGATAGTGATGATTACAAATGGTTGGAAAAATCAATTGTTCAAAGTGATGTTATTGTA 
ATTGGTCCTGGATTAGGAGTATCAGAATCATCTCGAAAAATTTTGAACCAGACCATGGAGAAGATTCAATCACATCAAAGTGTCATCCTTGACGGA 
TCAGCCTTGACTCTGTTATCAGAAGGTGCGTTTCCGCAAACAAAGGCTAAAAATTrAGTGTTGACACCTCATCMAAAGAATGGGAGCGATTGTCA 
GGTATCGCTGTATCGCAACAGACAAAAGAAAATACCCAAACCGCTCTTAAATCTTTTCCCAAAGGGACGATTTTAGTCGCTAAGAGTTCGCATACG 
CGTATTTTTCAAGATTTAGACGAAAAAGAAATrATAGTAGGAGGTCCTTACCAGGCGACTGGAGGGATGGGGGATACTTTGTGTGGTATGATTGCA 
GGTATGTTAGCGCAATTTAAAGAAGCCTCTCCTCTAGATAAGGTATCAGTGGGAGTTTATCTACATTCGGCAATTGCTCAAGGATTATCTAAAGAA 
GCCTATGTTGTTCTACCGACAACGATTAGTGATGAGATTCCAAAAGAAATGGCTAGACTATCTAAA 

SEQ ID 272 

MIVGEQEARALIKPRPKSSHKGDYGSVLLIGGFYPYGGAIIMAALACVKTGAGLVTVATQSCNIPSLHSQLPEVMAFDSDDYKWLEKSIVQSDVIV 
IGPGLGVSESSRKIDNCTMEKIQSHQSVH.DGSALTLLSEGAFPQTKAKNLVLTPHQKEWERLSGIAVSQQTKENTQTALKSFPKGTILVAKSSHT 
RIFQDLDEKEIIVGGPYQATGGMGDTLCGMIAGMLAQFKEASPLDKVSVGVYLHSAIAQGLSKEAYWLPTTISDEIPKEMARLSK 

SEQ ID 273 

ATGTCAGACTATTTATCCGTGTCGACACTGACTAAGTATTTAAAATTAAAATTTGACAAAGACCCTTATTTAGAGAGGGTTTATTTAACTGGGCAA 
GTGTCTAATTTTCGTCGTCGCCCAAACCATCAATATTTCTCTTTAAAAGATGATAAATCAGTCATTCAGGCGACAATGTGGTCAGGTCACTTCAAA 
AAATTGGGTTTTGAATTAGAGGAAGGGATGAAGGTTAATGTAGTTGGCCGTGTTCAACTTTATGAACCAAGCGGCTCCTACTCTATTATTGTTGAA 
AAAGCAGAACCGGATGGTATAGGAGCTCTTGCTATCCAATTTGAACAACTAAAGAAGAAACTCTCTCAAGCAGGTTATTTTGATGATCGTCATAAG 
CAATTAATTCCTCAATTTGTTAGAAAAATAGGAGTTGTGACTAGTCCAAGTGGAGCCGTTATTCGGGATATTATTACAACAGTATCTCGTCGATTr 
CCAGGAGTGGAAATATTACTTTTCCCCACAAAAGTTCAAGGAGAGGGCGCAGCTCAGGAAATAGCACAAACTATTGCTTTAGCTAACGAGAAAAAG 
GATTTGGATCTATTAATTGTTGGCCGTGGGGGAGGTTCTATTGAGGACTTATGGGCATrTAATGAAGAATGTGTTGTAGAAGCTATTTTTGAATCT 
CGTCTTCCCGTTATTTCTAGTGTCGGACATGAAACTGATACAACTTTAGCAGATTTTGTAGCCGATCGCAGAGCAGCAACTCCAACTGCAGCAGCT 

AAAGAGGAGAGGTTGCAAAAATCAAAGCAATCAGTTATTTTTAGGCAACCAGAGCGTCTATATGATGGTTTCCTTCAAAAATTAGATAACCTAAAT 
CAGCAGTTAACATATTCTATGCGTGATAAACTACAAACAGTAAGACAAAAGCAAGGTTTGCTTCATCAAAAACTGCAAGGCATAGATTTAAAACAG 
CGTATTCATATTTACCAAGAGCGTGTTGTGCAAAGTAGACGACTATTATCAAGTACAATGACTAGTCAGTATGACAGCAAGCTAGCACGTTTTGAA 
AAGGCTCAAGATGCGCTTATATCATTGGATAGTTCTAGAATTGTAGCGCGTGGTTACGCTATTATCGAAAAAAACCATACTTTAGTATCTACTACT 
AATGGAATAAATGAAGGAGATCATTTGCAAGTTAAGATGCAAGATGGTCTTTTAGAAGTTGAGGTGAAGGATGTCAGACAAGAAAACATT 
SEQ ID 274 

MSDYLSVSTLTKYLKLKFDKDPYLERVYLTGQVSNFRRRPNHQYFSLKDDKSVIQATMWSGHFKKLGFELEEGMKVNWGRVQLYEPSGSYSIIVE 
KAEPDGIGALAIQFEQLKKKLSQAGYFDDRHKQLIPQFVRKIGWTSPSGAVIRDIITTVSRRFPGVEILLFPTKVOGEGAAQEIAQTIALAWEKK 
DLDIiLIVGRGGGSIEDLWAFNEECWEAIFESRLPVISSVGHETDTTLADFVADRRAATPTAAAELATPVTKIDILSWITERENRMYQSSLRLIRT 
KEERLQKSKQSVIFRQPERLYDGFLQKLDNLNQQLTYSMRDKLQTVRQKQGLLHQKLQGIDLKQRIHIYQERWQSRRLLSSTMTSQYDSKLARFE 
KAQDAL ISLDSSRI VARGYAI I E KNHTLVS TTNGI NEGDHLQVKMQDGLLEVE VKD VRQENI 

SEQ ID 275 

GTGAAAGGTGGCTTGATGGCAGATTATTTAACCGTCACTCATTTGACGAAATATTTAAAATTAAAATTTGACCGTGACCCTTATTTGGAACGGGTT 
TArCTGACTGGTCAAGTGTCCAArTrTCGAAAACGACCAACTCATCAATATTTTTCCTTAAAAGATGAAAGTGCTGTGATTCAAGCCACCATGTGG 
GCAGGAGTCTATAAAAAACTAGGATTCGACCTAGAAGAAGGCATGAAAATTAATGTAATTGGGCGAGTCCAACTTTATGAACCTAGTGGCTCTTAC 
TCTATCGTGATTGAAAAGGCAGAGCCAGATGGTATAGGTGCCTTGGCTTTGCAGTTTGAACAATTAAAGAAAAAATTAACGGCAGAAGGTTATTTT 
GAGCAAAAACACAAGCAGCCCTTGCCACAGTTTGTATCAAAAATTGGGGTCATTACAAGTCCTAGTGGTGCTGTGATTCGAGATATTATCACAACC 
GTTTCACGGCGTTTTCCAGGGGTTGAGATTTTATTATTCCCAACTAAAGTACAAGGTGATGGAGCCGCCCAAGAAGTAGTGGCTAATATTCGAAGA 
GCCAATCAAAGAGAGGATTTGGACTTGCTCATTGTCGGCCGTGGAGGTGGCTCGATAGAAGACCTTTGGGCCTTCAACGAGGAAATAGTGGTTCAG 
GCTATCTTTGAATCGCAACTTCCAGTGATTTCGAGTGTGGGTCATGAAACAGACACGACTTTAGCGGATTTTGTGGCAGATCGCAGAGCAGCCACA 
CCAACAGCAGCAGCAGAGTTAGCAACGCCTATTACAAAAACAGATCTTATGTCTTGGATAGTAGAGCGGCAAAATCGTTCCTArCAGGCCTGCTrG 
AGGCGGATTAAGCAACGGCAAGAGTGGGTGGATAAACTCTCGCAATCTGTTATTTTTAGGCAACCAGAACGATTATATGATGCCTACCTGCAAAAA 
ATTGATCGCCTTAGCATGACCCTGATGAATACGATGAAAGATCGTCTGAGTTCCGCCAAAGAAAACAAGGTTCAGTTGGACCATGCCTTGGCCAAT 
AGTCAATTACAGACAAAAATCGAGCGATACCAAGACCGTGTTGCTACCGCTAAGCGTTTACTGATGGCTAATATGGCTAGTCAATATGATAGTCAG 
CTGGCTCGCTTTGAAAAAGCACAGGATGCTTTGCTATCACTGGATGCCAGCCGAATTATCGCCCGTGGTTATGCAATGATTGAAAAAAATCAAGCA 
CTGGTAGCCTCTGTAAGTCAGATAACAAAGGGTGATCAGTTAACCATTAAGATGCGTGATGGACAATTAGATGTAGAGGTAAAAGATGTCAAAAAC 
GAAAACATT 

SEQ ID 276 

VKGGLMADYLTVTHLTKYBKLKFDRDPYLERVYLTGQVSNFRKRPTHQYFSLKDESAVIQATMWAGVYKKLGFDIiEEGMKINVIGRVQLYEPSGSY 
SIVIEKAEPDGIGADALQFEQLKKKIiTAEGYFEQKHKQPLPQFVSKIGVITSPSGAVIRDIITTVSRRFPGVEILLFPTKVQGDGAAQEWANIRR 
AHQREDLDLLIVGRGGGSIEDLWAFNEEIWQAIFESQLPVISSVGHETDTTLADFVADRRAATPTAAAELATPITKTDLMSWIVERQNRSYQACL 
RRIKQRQEWVDKLSQSVIFRQPERLYDAYLQKIDRLSMTLMNTMKDRLSSAKENKVQLDHALANSQLQTKIERYQDRVATAKRLLMANMASQYDSQ 
LARFEKAQDALLSLDASRIIARGYAMIEKNQALVASVSQITKGDQLTIKMRDC-QLDVEVKDVKNENI 

SEQ ID 277 

ATGTCAGACAAGAAAACATTTGAAGAAAATTTACAGGAATTAGAGACAATTGTCTCACGTTTAGAAACAGGTGATGTTGCCTTAGAAGATGCCATT 
GCTGAATTTCAAAAAGGAATGCTTATTTCAAAAGAGTTACAAAGAACTTTAAAAGAAGCTGAAGAGACGCTTGTAAAAGTGATGCAAGCTGACGGA 
ACGGAAGTAGAAATGGATACT 

SEQ ID 278 

MSDKKrFEENLQELETIVSRLETGDVALEDAIAEFQKGMLISKELQRTLKEAEETIiVKVMQADGTEVEMDT 

SEQ ID 279 
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ATGTCAAAAACGAAAACATTTGAAGAAAATTTACAAGATTTAGAGACTATTGTGAACAAACTTGAAAATGGGGATGTCCCTTTGGAAGAAGCTATT 
TCAGAATTTCAAAAAGGAATGCTTCTCTCAAAAGAACTTCAAAAGACCTTACAAGCGGCAGAAAAAACACTCGTCAAAGTGATGCAAGCTGATGGC 
ACAGAAGTAGATATGGATGAT 

SEQ ID 280 

MSKTKTFEENLQDLETIVHKLENGDVPLEEAISEFQKGMLLSKELQKTLQAAEKTLVKVMQADGTEVDMDD 

SEQ ID 281 

TTGATGGTTACTATTGAAAAAATTGATGAAGCTATTCATCGTTATTACAAACAGACACATAGTGTCGTTTCTCCTGATTTGATTAAGGCTATCCTC 
TACTCAGTTGATGGAGGTGGGAAACGTATTCGTCCACGCATCCTTTTAGAAATTTTAGAGGGATTTGGAGTTGAACTAATAGATGGTCATTATGAT 
GTGGCTGCTGCTTTGGAGATGATTCACACCGGCTCATTAATCCATGATGATTTACCGGCGATGGATAATGATGATTTTCGTCGTGGCCGCTTAACA 
AACCATAAAAAGTTTGATGAAGCTACAGCGGTTTTAGCTGGAGATTCCCTTTTTTTAGACCCATTTGATTTAGTTGTAAAAGCTGGTTTTAAAGCT 
GATGTTACTGTTAGGTTAATAGAGTTATTGTCTATGTCTGCGGGTAGTTTTGGCATGGTTGGTGGACAAATGTTAGATATGAAGGGAGAAAACAAA 
GTTTTATCTATTGACGATTTAAGCTTGATTCATATTAATAAAACGGGACGCCTGTTAGCTTATCCCTTTGTTGCAGCAGGTATTTTAGCTGAGAAG 
TCGGAAGAAGTAAAAGGAAAACTGCATCAAGCTGGCCTTTTAATCGGTCATGCTTTTCAAGTACGTGATGATATTTTAGATGTGACTGCTAGTTTT 
GAAGAATTGGGGAAGACACCAAATAAAGACATTGTAGCAGAAAAGACAACTTATCCAAATTTATTGGGTTTGGATAAGTCACAGGAAATACTTGAT 
GATACTTTGAAAAAAGCTCAGGCAATTTTTCAAAATCTAGAGAAAAAAGCTAACTTTAATGCTAGAAAAATAATAGATATAATAGAGGGATTACGG 
TTGAATGGC 

SEQ ID 282 

MMVTIEKIDEAIHRYYKQTHSWSPDLIKAILYSVDGGGKRIRPRILLEILEGFGVELIDGHYDVAAALEMIHTGSLIHDDLPAMDNDDFRRGRLT 
NHKKFDEATAVLAGDSLFLDPFDLWKAGFICADVTVRLIELLSMSAGSFGMVGGQMLDMKGENKVLSIDDLSLIHINKTGRLLAYPFVAAGILAEK 
SEEVKGKLHQAGLLIGHAFQVRDDILDVTASFEELGKTPNKDIVAEKTTYPNLLGLDKSQEILDDTLKKAQAIFQHLEKKAHFNARKIIDIIEGLR 
LNG 

SEQ ID 283 

ATGGACAAATTAGCTAGAATTGACGAAGCCATTCGTCGCTACTATAAGACGACTAGTAACGGTGTATCTGAAGAGTTGATTGATGCTATCTTGTAT 
TCTGTTGACAGTGGTGGCAAGCGCATTCGCCCACTTATCTTATTAGAGATGATTGAGGGATTTGGGGTATCGTTACAGAATGCTCATTTTGATTTG 
GCTGCAGCTCTTGAAATGATTCATACAGGAAGTCTGATTCACGATGATTTGCCAGCCATGGATAATGATGATTACCGACGTGGCAGACTGACCAAT 

GTTAAAGTAGCCTTAATCCAAGAACTTTCCCTAGCTTCAGGAACTTTTGGCATGGTTGGTGGTCAGATGTTAGATATGAAAGGGGAAAATCAAGCA 
TTAAGTCTTCCTCAGTTGTCACTGATTCACCTCAATAAAACCGGAAAATTATTAGCTTTTCCTTTTAAAGCAGCAGCTCTTATAACAGAACAGGCT 
ATGACTGTTCGTCAACAACTAGAGCAAGCGGGAATGCTCATCGGGCACGCCTTTCAGATTAGGGATGATATTTTAGACGTGACAGCTAGCTTTGAA 
GATCTTGGAAAAACGCCTAAAAAGGACTTATTCGCAGAAPJAGCTACTTATCCAAGTTTACTGGGGTTAGAAGCCTCTTACCAACTGCTGACAGAG 
AGTTTAGATCAGGCTTTGACGATTTTTCAGACACTAGAAAGCGATGTAGGCTTTAAGCCTCAAATAATTACAAAACTGATAGAAGGGTTACGACTT 
AATGCC 

SEQ ID 284 

MDKLARIDEAIRRYYKTTSNGVSEELIDAILYSVDSGGKRIRPLILLEMIEGFGVSLQNAHFDLAAALEMIHTGSLIHDDLPAMDNDDYRRGRLTN 
HKQFGEATAILAGDSLFLDPFGLIAQAELNSEVKVALIQELSLASGTFGMVGGQMLDMKGENQALSLPQLSLIHLNKTGKLLAFPFKAAALITEQA 
MTVRQQLEOAGMLIGHAFOIRDDILDVTASFEDLGKTPKKDLFAEKATYPSLLGbEASYQLLTESLDQALTIFQTLESDVGFKPQIITKLIEGLRL 
NA 

SEQ ID 285 

ATGGCTAAAGAGAGGGTAGATGTTCTTGCCTATAAACAGGGACTTTTTGATACACGAGAGCAAGCGAAACGTGGTGTTATGGCAGGAATGGTGATT 
AACGTTATCAATGGAGAACGTTATGATAAACCAGGTGAAAAGGTTGCAGACGATACTGAATTAAAACTAAAAGGTGAAAAACTAAAATATGTTAGT 
AGAGGTGGATTGAAATTAGAAAAAGCTTTACAAGTTTTTGAAATTTCAGTTGCAGATAAGCTAACTATAGATATTGGCGCCTCTACGGGTGGTTTT 
ACTGATGTTATGCTACAATCAGGAGCGCGTTTAGTTTACGCAGTAGATGTAGGAACAAATCAATTAGTTTGGAAGTTACGTCAGGATCATCGTGTT 
CGTTCTATGGAACAATATAATTTTAGGTATGCCCAAAAAGAAGATTTCAAGGAGGGACTGCCTGAATTTGCATCGATAGATGTCTCATTTATCTCT 
CTTAATTTGATTTTACCAGCTCTAAAAGAAATTTTAGTGGATGGTGGACAAGTAGTGGCATTAATTAAACCACAATTTGAAGCAGGTCGTGAGCAA 
ATTGGTAAAAATGGTATTGTCAAAGACAAGTTGGTTCATGAAAAGGTTTTGACAACAGTGACCAATTTCACGAAAGATTATGGATATACGGTTAAA 
CATCTTGATTTTTCGCCCATTCAAGGTGGACATGGAAATATTGAGTTTTTAATGCATTTGCAAAAGTGTCAAGATCCACAAAATCTTGTGCTTGAC 
CAAATACAAGATGTTATAGAAAAAGCACATAAGGAATTTAAGAAAAATGAAGAAGAG 

SEQ ID 286 

MAKERVDVLAYKQGLFDTREQAKRGVMAGMVINVINGERYDKPGEKVADDTELKLKGEKLKYVSRGGLKLEKALQVFEISVADKLTIDIGASTGGF 
TDVMLQSGARLVYAVDVGTNQLVWKLRQDHRVRSMEQYNFRYAQKEDFKEGLPEFASIDVSFISLNLILPALKEILVDGGQWALIKPQFEAGREQ 
IGKNGIVKDKLVHEKVLTTVTNFTKDYGYTVKHLDFSPIQGGHGMIEFLMHLQKCQDPQNLVLDQIQDVIEKAHKEFKKNEEE 

SEQ ID 287 

ATGCCTAAAGAAAGAGTAGATGTGTTAGCCTATAAGCAAGGATTATTTGAGACCAGAGAGCAAGCTAAGCGTGGTGTCATGGCAGGCTTAGTGGTC 
TCTGTGATTAATGGCCAACGCTATGACAAGCCAGGTGACAAAATTGACGATGGGACTGAGTTAAAACTTAAAGGTGAAAAACTCAAATACGTCAGT 
CGTGGTGGATTAAAACTGGAAAAGGGGCTGCACGTTTTTGGTGTATCAGTTGCTAATCAAATTGGGATTGATATTGGCGCTTCAACAGGTGGTTTT 
ACCGATGTTATGTTACAAGATGGGGCCAAACTAGTCTATGCCGTCGACGTTGGGACTAACCAGTTGGTATGGAAACTCAGACAAGATCCACGAGTA 
AGAAGTATGGAACAGTATAACTTTCGTTATGCTCAGCCAGAAGACTTTAATGAGGGACAGCCTGTATTTGCCAGTATTGATGTGTCCTTTATTTCT 
CTCAGCTTGATTTTGCCAGCCCTGCATAACGTTTTGTCAGATCAGC-GACAGC-TTATTGCTCTCATTAAACCGCAATTTGAAGCTGGGCGCGAGCAG 
ATTGGTAAAAAAGGCATCGTCAAGGACAAACAGATTCATGAAAAAGTGATTCAAAAGGTCATGGATTTTGCCTCAGGTTACGGATTTACAGTTAAG 
GGACTTGATTTTTCTCCTATTCAGGGTGGTCATGGCAATATCGAATTTTTAGCTCATCTTGCTAAGTCACAGACACCTGAAACGTTAGCCCCGCAT 
TTGATTCAGAAAGTTGTTGCCAAGGCACATAAGGAGTTTGAGAAACATGAAAAAGAG 

SEQ ID 288 

MPKERVDVLAYKQGLFETREQAKRGVMAGLWSVINGQRYDKPGDKIDDGTELKLKGEKLKYVSRGGLKLEKGLHVFGVSVANQIGIDIGASTGGF 
TDVMLQDGAKLVYAVDVGTNQLVWKLRQDPRVRSMEQYNFRYAQPEDFNEGQPVFASIDVSFISLSLILPALHNVLSDQGQVIALIKPQFEAGREQ 
IGKKGIVKDKQIHEKVIQKVMDFASGYGFTVKGLDFSPIQGGHGNIEFLAHLAKSQTPETLAPHIiIQKWAKAHKEFEKHEKE 

SEQ ID 289 

ATGAAGAAGAGTGAACGTTTAAATTTAATTAAGCAAATTGTTCTTAACCATGCTGTTGAAACACAACATGAGTTGTTACGCAGATTGGAAGCTTAT 
GGGGTAACTCTAACTCAAGCAACTATTTCACGTGATATGAATGAAATTGGCATTATAAAAGTGCCATCAGCAAAAGGTCGCTATATTTACGGTTTG 
TCAAATGAAAACGACCCTATCTTTACAACTGCTGTGGCAAAGCCTATTAAAACAAGTATTTTATCAATATCAGATAAGCTACTAGGTTTAGAGCAA 
TTTATCAATATTAATGTCATACCAGGTAACAGTCAATTAATTAAAACCTTCATAATGTCACATTGTCAAGAACATATTTTTAGTTTGACAGCTGAC 

SEQ ID 290 

MKKSERLNLIKQIVLNHAVETQHELLRRLEAYGVTLTOATISRDMNEIGIIKVPSAKGRYIYGLSNENDPIFTTAVAKPIKTSILSISDKIjLGLEQ 
FININVIPGNSQLIKTFIMSHCQEHIFSLTADDNSLLLIAKSEADADHIRQSMIAMDEKiCD 

SEQ ID 291 
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TTGTTGCCAAGGCACATAAGGAGTTTGAG7^CATGAAAAAGAGTGAACGACTTGAATTAATCAAA;iAAATGGTTTTGACGCATCCAATTGAGACG 
CAACATGACCTCTTAAGATTATTGGCAGAGCATGGGTTAGAATTAACCCAGGCTACTATTTCAAGAGACATGAATGAAATTGGTATAGTAAAGATT 
CCTTCTGGCAGTGGACGTTACATCTATGGTCTTTCTCAAGATAGTGGAAAAAAGATCGTTCAAGGACCTAGATCGATAAAGAGCACTATTTTAGCT 
GTATCTGACAAAACAAAAGGTTTAGAACAACACCTCTATTTAAAAGTCGTACCTGGCAATAGTAAATTAATCAAACGTTATTTATTAGCAGATTTT 
TCAAAAGCTATTTTTAGTCTTATTGCTGATGATGATAGTTTATTGTTAATTGCAAAGTCTCCTTCAGAAGCAGATATGATACGCCAAGAAATTTTG 
CTTTGGATGCAGGGTATAACC 

SEQ ID 292 

LLPRHIRSLRNMKKSERLELIKKMVLTHPIETQHDLLRLLAEHGLELTQATISRDMNEIGIVKIPSGSGRYIYGLSQDSGKKIVQGPRSIKSTILA 
VSDKTKGLEQHLYLKWPGNSKLIKRYLLADFSKAIFSLIADDDSLLLIAICSPSSADMIRQEILLWMQGIT 

SEQ ID 293 

ATGGAAGTTTTATCTTCCTTACGTGAAAAAGCAGATTTAATAGCTAACATCAATCGAGATAACTCTCCTCCTGAAGCCACTTTTACCAATGGCTTA 

SEQ ID 294 

MEVLSSLREKADLIANINRDNSPPEATFTNGLKPSPGFVEI 

SEQ ID 295 

ATGCTTTTAGAAATTTCTATTAAGAATTTCGCTATTATCGAAGAAATTTCACTTAATTTTGAAACAGGAATGACTGTTTTAACTGGTGAGACTGGT 
GCAGGGAAATCTATCATTATTGATGCTATGAATATGATGTTAGGATCCCGTGCTAGCGTTGAAGTGATTCGCCATGGTGCTAACAAAGCAGAAATT 
GAAGGATTTTTCTCTGTTGAAAAAAATCAATCATTAGTCCAATTATTGGAAGAAAATGGCATTGAATTAGCAGATGAATTAATTATTCGCCGAGAA 
ATCTTTCAAAATGGGCGCAGCGTTAGTCGAATTAATGGGCAAATGGTGAATTTGTCAACACTAAAAGCTGTGGGGCATTATTTGGTAGACATTTAT 
GGTCAGCATGACCAAGAGGAACTAATGAAACCTAACATGCACATTCTGATGTTAGATGAATTTGGTAATACAGAATTTAATGTCATAAAAGAACGT 
TATCAAAGTCTTTTTGATGCTTATCGTCAGCTTCGTAAACGCGTATTGGATAAGCAAAAAAATGAACAAGAGAATAAATCACGTATTGAAATGCTA 
GAATTTCAAATAGCAGAAATTGAGTCTGTAGCCCTTAAATCAGATGAAGACCAAACGCTACTCAAGCAACGTGATAAATTAATGAATCATAAGAAT 
ATTGCAGATACTTTGACAAATGCATATCTTATGTTAGATAACGAAGAGTTTTCAAGTTTATCGAATGTTCGTTCTGCAATGAATGACCTTATGGCT 
TTAGAAGAATTTGATCGAGAATATAAAGATCTTTCCACCAATCTTTCAGAAGCTTACTACGTTATTGAAGAAGTTACTAAACGTTTAGGTGACGTT 
ATCGATGATTTAGATTTTGACGCTGGTTTACTACAAGAA?.TTGAAAATAGACTAGATGTTATTAACACAATAACGCGAAAATATGGCGGTGATGTG 
AATGATGTTTTAGACTATTTTGATAACATTACTAAAGAATATAGTCTATTGACAGGTAGTGAAGAGTCCTCAGATGCTTTAGAAAAAGAATTAAAG 
ATTTTAGAACACGATTTGATTGAATCAGCAAATCAATTAAGTTTAGAGCGCCATAAGCTAGCTAAACAATTGGAAAATGAAATCAAACAAGAATTA 
ACAGAGCTTTATATGGAGAAAGCTGATTTCCAAGTTCAATTTACAAAAGGAAAATTTAATAAAGAAGGGAACGAAATCGTTGAATTTTATATTTCA 
ACGAATCCCGGAGAGGGCTTTAAGCCATTGGTAAAAGTGGCTTCAGGAGGAGAGTTATCTCGATTGATGTTAGCTATTAAATCTGCTTTTTCACGT 
AAGGAAGATAAAACTTCCATTGTATTTGATGAGGTGGATACAGGAGTTTCTGGTCGCGTGGCCCAGGCTATCGCTCAAAAAATTCACAAGATTGGT 
AGTCATGGACAAGTTTTAGCAATTTCTCATTTAGCTCAGGTTATTGCA.ATAGCGGATTACCAATATTTTATTGAAAAAATTTCCAGTGACTCTTCA 
ACAGTTTCAACGGTAAGGCTTTTAAGCTATGAAGAACGTGTAGAAGAAATCGCTAAAATGTTGGCAGGAAACAATGTAACAGACACTGCACGTACT 
CAAGCTAAAGAATTACTTGGTAGT 

SEQ ID 296 

MLLEISIKHFAIIEBISLNFETGMTVLTGETGAGKSIIIDAMNMMLGSRASVEVIRHGANKAEIRGFFSVEKWQSLVQLLEENGIELADELIIRRE 
IFQNGRSVSRINGQMVNLSTLKAVGHYLVDIYGQHDQEELMKPNMHILMLDEFGNTEFNVIKERYQSLFDAYRQLRKRVLDKQKNEQENKSRIEML 
EFQIAEIESVALKSDEDQTLI,KQRDKLNNHKNIADTLTNAYLMLDNEEFSSLSNVRSAMNDLMAI,EEFDREYKDLSTNLSEAYYVIEEVTKRLGDV 
IDDLDFDAGLLQEIENRLDVINTITRKYGGDVNDVLDYFDNITKEYSLLTGSEESSDALEKELKILEHDLIESANQLSLERHKLAKQLEKEIKQEL 
TELYMEKADFQVQFTKGKFNKEGNEIVEFYISTNPGEGFKPLVKVASGGELSRLMLAIKSAFSRKEDKTSIVFDEVDTGVSGRVAQAIAQKIHKIG 
SHGQVLAISHLAQVIAIADYQYFIEKISSDSSTVSTVRLLSYEERVEEIAKKLAGNNVTDTARTQAKELLGS 

SEQ ID 297 

GTGATGTTATTAGAAATTTCTATTAAAAATTTTGCTATTATTGATGAAATTTCCCTAAATTTTGAAAATGGTATGACGGTTTTGACGGGTGAAACT 
GGAGCAGGAAAGTCTATTATCATTGATGCTATGAATATGATGCTTGGTGCGCGTGCTAGTACAGAAGTGATTCGTCGTGGAGCTAATAAAGCAGAA 

GATATCTTTGCCAATGGCAGAAGCGTGAGCCGCATTAATGGTCAGATGGTTAACCTAGCCACCTTAAAACAGGTCGGACAGTTTTTGGTAGATATT 
CATGGGCAACATGACCAAGAAGAATTAATGCGACCACAGCTCCACCAGCAAATTTTGGACGCTTTTGGTGATAAGGCTTTTGAGCAATTGAAAGAG 
AATTATCAGCTTATTTTTGATCGTTATAAAAGCTTGCGTCGCCAGGTTATTGACAAACAAAAAAATGAAAAGGAACACAAAGATCGTATTGATATG 
TTGGCCTTTCAGATAGCAGAAATTGAAGCTGCTGCCTTGAGTCGAGGTGAGGACGACCGGTTAAATCAAGAACGTGATCGCTTAATGAACCACAAA 
CAAATTGCTGATACCCTGACCAATGCCTACGTCATGCTAGATAATGACGATTTTTCAAGTCTATCCAATATTCGCTCTAGCATGAATGACTTACTA 
TCAATTGAGCAGTTTGATTCAGAGTACAAAGGGATGTCGACTTCGATTTCTGAAGCCTATTATATTCTTGAAGAAGTGAGCAAGCAATTATCAGAT 
ACCATTGACCAACTGGATTTTGATGGTGGGCGATTACAGGAAATTGAATTTCGCTTGGATATACTCAATAGCTTAACTCGTAAATACGGTGGTAAT 
GTGAATGATGTGCTTGACTACTACGATAATATCGTCAAAGAATACCAGCTATTAACAGGAGATGACTTGTCTTCAGGGGATCTAGAGGCAGAATTG 
AAAAGCTTGGAAAAACAATTGGTTGCTGCTGCTTCGGAGTTAAGTGTCTCTCGCCATCAATTGGCGGAGCAATTAGAAGCTGAGATTAAAGCTGAA 
CTTAAGGAACTTTATATGGAAAAAGCAGATTTCAAAGTTCACTTTACCACATCAAAATTTAATCGTGATGGTAATGAAAGCTTGGAATTTTACATC 
TCTACTAATCCAGGCGAAGGATTCAAGCCCCTTGTCAAGGTGGCTTCTGGAGGAGAGTTATCACGCCTTATGTTAGCCATCAAGGCTGCTATTTCT 
AGAAAAGAAGATAAGACGAGTATTGTTTTTGATGAAGTAGATACAGGTGTTTCTGGTCGCGTTGCGCAAGCCATTGCCCAAAAAATTTATAAAATT 
GGGCGACATGGGCAAGTTCTCGCTATTTCACACTTACCTCAAGTTATTGCTATTGCTGATTATCAGTATTTTATTTCTAAAGAAAGTAAAGAAGAG 
TCCACCGTTTCTAAGGTAAGGTTATTAACTCCTGAAGAACGTGTGGAAGAAATTGCTAGCATGATTGCAGGAACAGATATGACACAAGCTGCTCTT 
ACGCAGGCTCGTGAACTACTTGCCAAACAT 

SEQ ID 298 

VMBLEISIKNFAIIDEISLNFENGMTVLTGETGAGKSIIIDAMNMMLGARASTEVIRRGANKAEIEGFFSVDATPELVACLESSGIAMEEELIIRR 
DIFANGRSVSRINGQMVNLATLKQVGQFLVDIHGQHDQEELMRPQLHQQILDAFGDKAFEQLKENYQLIFDRYKSLRRQVIDKQKNEKEHKDRIDM 
LAFQIAEIEAAALSRGEDDRLNQERDRLMNHKQIADTLTNAYVMLDNDDFSSLSNIRSSMNDLLSIEQFDSEYKGMSTSISEAYYILEEVSKQLSD 
TIDQLDFDGGRLQEIEFRLDILNSLTRKYGGNVKDVLDYYDNIVKEYQLLTGDDLSSGDI1EAELKSI.EKQLVAAASELSVSRHQLAEQLEAEIKAE 
LKELYMEKADFKVHFTTSKFNRDGNESLEFYISTNPGEGFKPI.VKVASGGELSRLMLAIKAAISRKEDKTSIVFDEVDTGVSGRVAQAIAQKIYKI 
GRHGQVLAISHLPQVIAIADYQYFISKESKEESTVSKVRLLTPEERVESIASMIAGTDMTQAALTQARELLAKH 

SEQ ID 299 

ATGAGTAAAATCAAAATTGTAACGGATTCTTCCATTACCATTGAACCAGAACTTATTAAAGAGCTTGACATTACAGTTGTTCCCTTGTCAGTTATG 
ATAGATGGTACCTTGTATTCAGACAATGACTTAAAAGCACAAGGGGAATTCTTGAACCTAATGCGTGGAAGTAAGGAATTGCCAAAAACAAGTCAA 
CCACCTGTAGGTGTTTTTGCAGAAATTTATGAAAAATTAATGAATGAAGGTGTGGAACATATCATTGCAATTCATTTAACGCATACACTATCAGGA 
ACTATTGAAGCATCACGCCAGGGAGCTAATATTGCTGGTGCAGATGTTACAGTTATTGATTCTACTTTTACAGACCAGTGTCAAAAATTCCAGGTT 
GTAGAAGCTGCGAAATTAGCTAAAGAGGGAGCTGATTTAGATACCATCTTGGCTCGTGTGGAAGAAGTACGCCAGAAGTCAGAATTATTTATTGGC 
GTATCGACCCTTGAAAATTTAGTAAAAGGTGGTCGTATTGGACGTGTAACGGGTCTTCTAAGTTCATTGCTTAATATAAAAGTAATTATGGAGCTA 
ACAAACCATGAATTAGTACCGATTGTTAAAGGTCGCGGTCTAAAGACCTTCAGCAAATGGTTAGATAATTTTGTTGAAAGTGCCCAAACACGAAAA 
ATTGCTGAAATTGGCATCTCCTACTGTGGTAAAGCTGATATGGCTAATAACTTTAGAGAAAAACTAGCTGTTCTAGGTGCTCCTATATCCGTTTTA 
GAAACTGGCTCAATCATCCAAACTCATACTGGTGAGGATGCATTTGCTGTTATGGTTCGTTATGAA 
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SEQ ID 300 

MSKIKIVTDSSITIEPELIKELDITWPLSVMIDGTLYSDNDLKAQGEFLNLMRGSKELPKTSQPPVGVFAEIYEKLMNEGVEHIIAIHLTHTLSG 
TIEASRQGMJIAGADVTVIDSTFTDQCQKFQWEAAKLAKEGADLDTILARVEEVRQKSELFIGVSTLENLVKGGRIGEVTGLLSSLLNIKVIMEL 
TNHELVPIVKGRGLKTFSKWLDNFVESAQTRKIAEIGISYCGKADMANNFREKLAVLGAPISVLETGSIIQTHTGEDAFAVMVRYE 

SEQ ID 301 

ATGGAAAAATACATGGGAACTATAAAAATTGTTACAGATTCATCAATAACTATTGAACCAGAATTAATTAAAGCTTTAGATATTACTGTAGTACCT 
TTATCTGTCATGATTGATAGCAAATTATATTCTGATAATGATTTAAAAGAAGAAGGTCATTTTTTGAGCCTTATGAAGGCTAGCAAATCCCTTCCC 

GCTTTATCAGGTACTATTGAAGCTTCCCGTCAGGGGGCTGAAATCGCTGAGGCACCTGTTACAGTTTTAGATTCAGGATTTACTGATCAAGCCATG 
AAATTTCAGGTCGTTGAGGCAGCAAAGATGGCAAAAGCGGGTGCTAGTTTGAATGAGATTTTGGCTGCTGTTCAAGCTATCAAATCAAAAACAGAG 
CTCTACATTGGTGTATCTACCTTAGAAAATTTAGTAAAAGGAGGTCGTATTGGTCGTGTGACGGGTGTTTTGAGCTCGCTACTTAATGTCAAAGTT 
GTTATGGCACTTAAAAATGATGAGTTAAAAACGCTTGTCAAAGGTCGAGGTAATAAAACATTTACGAAATGGTTAGATAGTTACCTCGCTAAAAAT 
AGTCATCGCCCGATTGCAGAGATAGCTATTTCTTATGCTGGTGAAGCTAGCCTGGCATTAACCTTAAAAGAAAGAATCGCAGCTTATTACAACCAC 
TCTATTTCGGTTTTAGAAACAGGCTCTATCATCCAAACACATACAGGAGAAGGAGCTTTTGCGGTTATGGTTCGTTATGAA 

SEQ ID 302 

MEKYMGTIKIVTDSSITIEPELIKALDITWPLSVMIDSKLYSDNDLKEEGHFLSLMKASKSLPKTSQPPVGLFAETYENLVKKGVTDIVAIHLSP 
ALSGTIEASRQGAEIAEAPVTVLDSGFTDQAMKFQWEAAIMAKAGASLNEILAAVQAIKSKTELYIGVSTLENBVKGGRIGRVTGVLSSLLNVKV 
VMALKNDELKTLVKGRGNKTFTKWLDSYLAKNSHRPIAEIAISYAGEASLALTLKERIAAYYNHSISVLETGSIIQTHTGEGAFAVMVRYE 

SEQ ID 303 

GTGAGGATGCATTTGCTGTTATGGTTCGTTATGAATAAGAAAAAAATACTTACCGGACTTTCTTTTTTTCTGGTAAGTCTTCTTTTATCTTTTGGG 
ATTTTTTCCTTGATCATTCCAAAATCAAATCCTAAATTAACAAAAAAAGACTTCCTAACAAAGAAAGTTATCCCACTTAACTATGTTGCTCTTGGA 
GATTCTCTGACCGAAGGTGTGGGCGATACAACCTCTCAAGGTGGTTTTGTTCCACTGCTATCAGAATCACTCCATAATCGATACTCTTACCAAGTG 




GAAGCATATAAGGAACGTTTGAAAGAAATCCTTGCAAAAGCAAGACAAGATAATCCTAAATTGCCTATTTATGTTTTAGGCATTTATAATCCTTTT 
TACCTAAACTTTCCACAATTAACTAAAATGCAAACCGTTATTGATAATTGGAATAAAGCTACAAAAGAAGTAGTTGATGCTTCAGAAAATGTTTAT 
TTTGTCCCAATTAATGACCGCCTTTATAAGGGAATAAATGGTAAAGAGGGTATTACAGAGTCATCAAATAGTCAGGCAAGTATCACTAATGATGCT 
CTCTTTACTGGAGACCATTTTCATCCCAATAATATTGGCTATCAAATCATGTCTAACGCCGTTATGGAGAAAATAAATGAAACAAGAAAAAACTGG 
CCG 



SEQ ID 304 

MRMHLLLWFVMNKKKILTGLSFFLVSLLLSFGIFSLIIPKSNPKLTKKDFLTKKVIPLHYVALGDSLTEGVGDTTSQGGFVPLLSESLHNRYSYQV 
TSVWYGVSGNTSQQILKRMTTDPQIEKDLEKADLLTLTVGGNDVLAVIRKELSHLSLNSFEKPAEAYKERLKEILAKARQDHPKLPIYVLGIYNPF 
YLWFPQLTKMQTVIDNWNKATKEVVDASENWFVPINDRjYKGINGKEGITESSNSQASITNDALFTGDHFHPNNIGYQIMSNAVMEKINETRKNW 

p 

SEQ ID 305 

TTGCGGTTATGGTTCGTTATGAATAATCGTCATTTATTTAGTGGGATATTTTTCTTrGTTATTAGTTTATGTCTGGCCTTrTTATTGCTAAArATT 
ATTATCCCTAAGTCAAATTCACGTTTGAAAAAGAGTGATTTTCTGAAAAAAGAACAAGTAGCTATCCAATATGTTGCTATAGGAGATTCATTGACA 
GAAGGAGTAGGTGATCTAACTCATCAAGGTGGTTTTGTTCCTTTGTTAACGAATGATCTCAGTGAATATTTTAAGGCTAATGTTAATCATCAAAAT 
TACGGCGTATCTGGTGATACCAGTCAACAAATTCTTGATAGGATGATAAAACAAAAGCAGATACAGTTATCTTTAAAAAAAGCAGATATAATGACG 
TTAACCGTTGGTGGTAATGATGTTATGGCAGTTATTCGGAAGAATTTAGCGGATTTGCAAGTTTCTAGTTTTAGAAAGCCAGCTCGTCAGTATCAA 
AAACGATTAAGACAGATTATCGAGTTAGCCAGAAAAGATAATAAAGATCTTCCTATTTTTATTTTAGGCATCTATAATCCGTTTTATTTGAATTTT 
CCAGAACTAACTGATATGCAAAAAGTGATTGATGACTGGAATACCAAAACTAAGGAGGTTGTTGGAGAATACGATCGTGTGTACTTTGTGCCAATA 
AATGACCTCTTGTATAAAGGGATAAATGGACAAGAAGGAATTGTTCATTCTTCAGGAGATCAAACTACAATTGTCAATGATGCCTTGTTTACTGGG 
GACCATTTTCACCCAAATAATACTGGCTATCAAATCATGTCAAATGCAGTAATGGAGAAAATTAAAAAGCATGAAAAAAAAATCAAACCT 

SEQ ID 306 

LRLWFVMNNRHLFSGIFFFVISLCLAFLLLNIIIPKSNSRLKKSDFLKKEQVAIQYVAIGDSLTEGVGDLTHQGGFVPLLTNDLSEYFKANVNHQN 
YGVSGDTSQQILDRMIKQKQIQLSLKKADIMTLTVGGNDVMAVIRKNLADLQVSSFRKPARQYQKRLRQIIELARKDNKDLPIFILGIYNPFYLNF 
PELTDMQKVIDDWNTKTKEWGEYDRVYFVPINDLLYKGINGQEGIVHSSGDQTTIVNDALFTGDHFHPNNTGYQIMSNAVMEKIKKHEKKIKP 

SEQ ID 307 

ATGAAACAAGAAAAAACTGGCCGTAATTTAAATTTCTGGAAATGGGCATTTCTCTTATTGTTGGCAATTAACCTTTCCTTCACAGCAGTGATTGCA 
AGTCGCTTAATTCAAGTACGTGAGCCTAATACAGGAAAAATTTCGACTGGGGTACAAGATAAAGTAAAAGTAGGTACTTTTACGACCAATAAGTCG 
CAACTGAATAAGACAATTGCACTTTATTTAAAACAATATCAAACTAAGAAGATGAATTATAAGATTTATGCTGCTTCATCTTCTATACTATTTGAA 
GGCTCTTATCAATTATTAGGTTATGAAGTGCCTTTATACATCTATTTTGAACCTTATCGTTTAACAAATGGCGCTGTTCAACTTAAAGTGACCTCA 
TTTTCAGTAGGAACTCTTCCGCTTCCAGAAAAAGATGTGTTACAATATATAAAATCATCTTATAAATTGCCAAACTTTGTAGATATAAAACCTAAA 
AAATCGGTTATTAATATTAATTTGCAAGATTTAAAAAATAAAGAAGGTATTTATTTGAAAGCGACTGCAATTGATTTAGTAAACGATAATTTTAGT 
TTCGATATTTTTAAGAAAAAGCCC 

SEQ ID 308 

MKQEKTGRNLNFWKWAFLLLLAINLSFTAVIASRLIQVREPNTGKISTGVQDKVKVGTFTTNKSQLNKTIALYLKQYQTKKMNYKIYAASSSILFE 
GSYQLLGYEVPLYIYFEPYRLTNGAVQLKVTSFSVGTLPLPEKDVLQYIKSSYKLPNFVDIKPKKSVININLQDLKNKEGIYLKATAIDLVNDNFS 
FDIFKKKP 

SEQ ID 309 

ATGAAAAAAAAATCAAACCTTAATTGGTGGAAGTGGAGCTTCTTATGTCTGCTTGCTTTTAATACCGCCTTTTTGATGGTTATTGCAAGTCGTCTC 
ATTCAAGTAAGAGAACCTGAGTCAGAACTGATTGCTAAAAAACCAGTTAAAAATATCAAAATTGGTACATTTGTTACAACCAGAGAACAGCTTAAC 
GAAACTGTAGCAAGTTATCTTAAAGATTATCAGACTGAAAAAATGTCTTATAAATTTTATGCGACATCTTCTTCTATTTTGTTTGAAGGAACTTAT 
CAATTATTAGGGTATGAAGTCCCTTTATATATCTATTTTCAACCTCATCGTCTAGAAAATGGAGCTGTCCAACTACAGGTGATCTCTTTTTCAGTG 
GGAACTCrGCCACTCCCAGAAAAAGATGTTTTGCAGTArrTGAAATCAAGCTACAAATTGCCAAGCTTTGTTAAAGTGATGCCAAATCAATCAGCT 
ATCGTTGTTAATTTACAAGATATCCAAAATGATGCTAAGGTTTATTTAAAAGCCAAGAAAATTGATTTATTTAATGATGAAATCAGTTTTAACATC 
TATAAGAAA 

SEQ ID 310 

MKKKSNLNWWKWSFLCLLAFNTAFLMVIASRLIQVREPESEI.IAKKPVKNIKIGTFVTTREQLNETVASYLKDYQTEKMSYKFYATSSSILFEGTY 
QLLGYEVPLYIYFQPHRLENGAVQLQVISFSVGTLPLPEKDVLQYLKSSYKLPSFVKVMPNQSAIWNLQDIQNDAKVYLKAKKIDLFNDEISFNI 
YKK 

SEQ ID 311 

ATGGCTAACAAACAAGATTTAATTGCAAAAGTAGCAGAAGCTACAGAATTAACTAAAAAAGATTCAGCAGCAGCAGTAGATGCAGTTTTTGCAGCT 
GTAGCAGATTACCTTGCTGAAGGTGAAAAAGTACAATTAATCGGTTNKNNNTTAATTAAT 
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SEQ ID 312 

MANKQDLIAKVAEATELTKKDSAAAVDAVFAAVADYLAEGEKVQLIGXXLIN 

SEQID313 

ATGGCTAACAAACAAGATTTAATCGCAAAGGTTGCAGAAGCAACTGAATTGACTAAAAAAGATTCAGCAGCAGCAGTTGATGCCGTGTTTTCTACA 
CAAACTGGTGCAGAAATTGAAATTGCAGCTTCAAAAGTTCCAGCCTTCAAAGCTGGTAAAGCTCTTAAAGACGCTGTTAAA 

SEQID314 

MANKQDLIAKVAEATELTKKDSAAAVDAVFSTIEAFLAEGEKVQLIGFGNFEVRERAARKGRNPQTGAEIEIAASKVPAFKAGKALKDAVK 

SEQ ID 315 

TTGGCTACTAAAGTAGATGTTTCAAAAGATGGCTTAACTTATACAGCTACATTACGTAAAGGCTTGAAGTGGTCAGATGGCAGTAAACTTACTGCA 
AAGGATTTTGTTTATTCATGGCAACGTTTAGTTGATCCTAAAACAGCTTCACAATATGCTTACCTTGCTGTTGAAGGGCATGTGCTTAATGCCGAT 
AAAATCAACGAAGGACAAGAGAAAGACTTGAATAAGCTAGGTGT^AAGGCGGAAGGCGATGACAAAGTTGTTATTACTTTATCTAGTCCGTCTCCA 
CAATTTATCTACTACCTTGCATTCACTAACTTCATGCCACAAAAACAAGAAGTTGTTGAAAAATATGGAAAAGATTACGCAACTACTTCAAAAAAT 
ACAGTTTACTCAGGACCATATACTGTTGAAGGTTGGAATGGTTCGAATGGTACTTTCACGCTGAAGAAAAACAAAAATTATTGGGACGCTAAAAAT 
GTAAAAACAAAAGAAGTTCGCATCCAGACTGTTAAAAAACCAGATACCGCCGTTCAAATGTATAAACGTGGTGAGTTAGATGCAGCTAATATCTCA 
AATACTTCTGCTATTTATCAAGCTAATAAGAATAATAAAGATGTCACAGATGTTCTAGAAGCGACCACTGCCTATATGGAATATAATACTACTGGT 
TCTGTGAAAGGGCTTGATAATGTTAAGATTCGTCGCGCCTTAAACTTAGCAACTAACCGTAAAGGAGTTGTTCAAGCAGCCGTTGATACAGGCTCA 
AAACCGGCAATTGCTTTTGCACCTACTGGTTTAGCCAAAACACCAGATGGAACTGATTTGGCAAAATATGTTGCCCCAGGTTATGAATATAATAAA 
ACTGAAGCAGCAAAACTCTTTAAAGAAGGTTTGGCTGAATCAGGCTTGACTAAGCTAAAATTAACAATTACAGCAGATGCTGATGCTCCTGCTGCC 
AAAAACTCTGTTGACTATATCAAGTCTACTTGGGAAGCTGCTCTTCCAGGACTTACTGTTGAAGAAAAATTTGTAACCTTTAAACAACGCTTAGAA 
GACAGTAGAAAACAAAACTTTGACATCGTAGTTTCTCTTTGGGGTGGGGATTATCCAGAAGGATCAACTTTCTACGGCCTCTTTAAGTCAGATTCA 
CAAAATAACGATGGAAAATTTGCTAACAAGGACTATGATGCTGCTTATAACAAGGCAATTTCTGAAGATGCGATGAAACCAGCAGAATCAGCGAAG 
GACTATAAAGAAGCAGAGAAAATTTTATTTGAGCAAGGTGCTTATAACCCACTCTACTTCCGTAGTGGTAAAGGTTTACAAAATCCAAAATTAAAA 
GGTGTTATTCGTAATACTACAGGTTTGTCAATAGACTTTACACATGCTTATAAAAATAAT 

SEQ ID 316 

MATKVDVSKDGLTYTATLRKGLKWSDGSKLTAKDFVYSWQRLVDPKTASQYAYLAVEGHVLNADKINEGQEKDLNKLGVKAEGDDKWITLSSPSP 
QFIYYLAFTNFMPQKQEWEKYGKDYATTSKNTVYSGPYTVEGWNGSNGTFTLKKNKNYWDAKNVKTKEVRIQTVKKPDTAVQMYKRGELDAANIS 
NTSAIYQANKNKKDVTDVLEATTAYMEYNTTGSVKGLDNVKIRRALNLATNRKGWQAAVDTGSKPAIAFAPTGLAKTPDGTDLAKYVAPGYEYNK 
TEAAKLFKEGLAESGLTKLKLTITADADAPAAKNSVDYIKSTWEAALPGLTVEEKFVTFKQRLEDSRKQNFDIWSLWGGDYPEGSTFYGLFKSDS 
QNNDGKFANKDYDAAYNKAISEDAMKPAESAKDYKEAEKILFEQGAYNPLYFRSGKGLONPKLKGVIRNTTGLSIDFTHAYKNN 

SEQ ID 317 

GTGACTTTTATGAAGAAAAGTAAATGGTTGGCAGCTGTAAGTGTTGCGATCTTGTCAGTATCCGCTTTGGCAGCTTGTGGTAATAAAAATGCTTCA 
GGTGGCTCAGAAGCTACAAAAACCTACAAGTACGTTTTTGTTAACGATCCAAAATCATTGGATTATATTTTGACTAATGGCGGTGGAACGACTGAT 
GTGATAACACAAATGGTTGATGGTCTTTTGGAAAACGATC-AGTATGGTAATTTAGTACCATCACTTGCTAAAGATTGGAAGGTTTCAAAAGACGGT 
CTGACTTATACTTATACTCTTCGCGATGGTGTCTCTTGGTATACGGCTGATGGTGAAGAATATGCCCCAGTAACAGCAGAAGATTTTGTGACTGGT 
TTGAAGCACGCGGTTGACGATAAATCAGATGCTCTTTACGTTGTTGAAGATTCAATAAAAAACTTAAAGGCTTACCAAAATGGTGAAGTAGATTTT 
AAAGAAGTTGGTGTCAAAGCCCTTGACGATAAAACTGTTCAGTATACTTTGAACAAGCCTGAAAGCTACTGGAATTCAAAAACAACTTATAGTGTG 
CTTTTCCCAGTTAATGCGAAATTTTTGAAGTCAAAAGGTAAAGATTTTGGTACAACCGATCCATCATCAATCCTTGTTAATGGTGCTTACTTCTTG 
AGCGCCTTCACCTCAAAATCATCTATGGAATTCCATAAAAATGAAAACTACTGGGATGCTAAGAATGTTGGGATAGAATCTGTTAAATTGACTTAC 
TCAGATGGTTCAGACCCAGGTTCGTTCTACAAGAACTTTGACAAGGGTGAGTTCAGCGTTGCACGACTTTACCCAAATGACCCTACCTACAAATCA 
GCTAAGAAAAACTATGCTGATAACATTACTTACGGAATGTTGACTGGAGATATCCGTCATTTAACATGGAATTTGAACCGTACTTCTTTCAAAAAC 
ACrAAGAAAGACCCTGCACAACAAGATGCCGGTAAGAAAGCTCTTAACAACAAGGATTTTCGTCAAGCTATTCAGTTTGCTTTTGACCGAGCGTCA 

GGTTCAGAAGTTGAAAAGGAAATGGCAAAACTTGGTGATGAATGGAAAGACGTTAACTTAGCTGATGCTCAAGATGGTTTCTATAATCCTGAAAAA 
GCAAAAGCTGAGTTTGCAAAAGCCAAAGAAGCTTTAACAGCTGAAGGTGTAACCTTCCCAGTTCAATTAGATTACCCTGTTGACCAAGCAAACGCA 
GCAACTGTTCAGGAAGCCCAGTCTTTCAAACAATCTGTTGAAGCATCTCTTGGTAAAGAGAATGTCATTGTCAATGTTCTTGAAACAGAAACATCA 
ACTCACGAAGCCCAAGGCTTCTATGCTGAGACCCCAGAACAACAAGACTACGATATCATTTCATCATGGTGGGGACCAGACTATCAAGATCCACGG 
ACCTACCTTGACATCATGAGTCCAGTAGGTGGTGGATCTGTTATCCAAAAACTTGGAATCAAAGCAGGTCAAAATAAGGATGTTGTGGCAGCTGCA 
GGCCTTGATACCTACCAAACTCTTCTTGATGAAGCAGCAGCAATTACAGACGACAACGATGCGCGCTATAAAGCTTACGCAAAAGCACAAGCCTAC 
CTTACAGATAATGCCGTAGATATTCCAGTTGTGGCATTGGGTGGCACTCCACGAGTTACTAAAGCCGTTCCATTTAGCGGGGGCTTCTCTTGGGCA 
GGGTCTAAAGGTCCTCTAGCATATAAAGGAATGAAACTTCAAGACAAACCTGTCACAGTAAAACAATACGAAAAAGCAAAAGAAAAATGGATGAAA 
GCAAAGGCTAAGTCAAATGCAAAATATGCTGAGAAGTTAC-CTGATCACGTTGAAAAA 

SEQ ID 318 

VTFMKKSKWLAAVSVAILSVSALAACGNKNASGGSEATKTYKYVFraDPKSLDYILTNGGGTTDVITQMVDGLLENDEYGNLVPSLAKDWKVSKDG 
LTYrYTLRDGVSWYTADGEEYAPVTAEDFVTGLKHAVDDKSDAI,YWEDSIKNLKAYQMGEVDFKEVGVfCALDDKTVQYTLrrKPESYWNSKTTYSV 
LFPVNAKFLKSKGKDFGTTDPSSILVNGAYFLSAFTSKSSMEFHKNENYWDAMVGIESVKLTYSDGSDPGSFYKNFDKGEFSVARLYPNDPTYKS 
AKKNYADKITYGMLTGDIRHLTWNLNRTSFKNTKKDPAQQDAGKKALNNKDFRQAIQFAFDRASFQAQTAGQDAKTKALRNMLVPPTFVTIGESDF 
GSEVEKEMAKLGDEWKDVNLADAQDGFYNPEKAKAEFAKAKEALTA2GVTFPVQLDYPVDQANAATVQEAQSFKQSVEASLGKEWIVNVLETETS 
THEAQGFYAETPEQQDYDIISSWWGPDYQDPRTYLDIMSEVGGGSVIQKLGIKAGQNKDWAAAGLDTYQTLLDEAAAITDDNDARYKAYAKAQAY 
LTDNAVDIPWALGGTPRVTKAVPFSGGFSWAGSKGPLAYKGMKLQDKPVTVKQYEKAKEKWMKAKAKSNAKYAEKLADHVEK 

SEQ ID 319 

TTGCTATTTTTAGCAATTCTAAGAAAAGGAAATGATATGATTAAATATATTTTAAAGCGTGTTGCTATTTTGTTAGTAACGCTATGGGTTGTCATA 

GGTTTAGACAAGCCTGTATGGCAACAATATTTGACTTACCTTTGGAATGTACTTCATGGTGACTTTGGAACGAGTTATCAATCAGTGAATCAGCCA 
GTATCACGTATGATTAGCTTGAGATTAGGAGTTTCAGTACATC^AGGTGTTCAGGCTCTCGTATTTGGTGTTTTAGGCGGTATTTTGGTAGGAGCT 
ATTTCGGCACGTCATAAGAATGATAAAGTCGATGGTATCTTAAGTGTTATTGCAACGCTAGGGATTTCTATGCCTTCATTTATCATTGGTATCTTA 
TTATTAGACTATTTTGGATTTAAGTGGAACTTGTTGCCTTTATCAGGTTGGGGGACTTTCTCTCAAACCATTTTACCTTCTTTAGCTCTAGGACTC 
CCTACATTAGCATCTGTTTCACGCTTCTTCCGTAGTGAAATGATTGAAACTTTAAATTCTGATTATGTGCAACTAGCTCGTTCAAAAGGTATGACA 
ATTCGTCAAGTAACTCGAAAACATGCTTACCGTAATTCTATGATTCCAATTTTAACTCTAATTGGCCCTTTGGCGGCGGGTCTGTTAACTGGTTCT 
GCACTAATTGAGCAGATTTTCTCGATTCCAGGAATTGGGCAGCAGTTTGTTACTTCGATTCCAACAAAAGACTATCCTGTTATTATGGGGACAACC 
ATTGTTTATGCAGTAATGTTGATGGTTGCTATCTTGATAACAGACGTTGTTATTAGTATCGTAGACCCACGTGTTCGCTTGCAG 

SEQ ID 320 

MLFLAILRKGTOMIKYILKRVAILLVTLWWITLSFFLMQILPGTPYNNPKLTEEMIALLNKQYGLDKPVWQQYLTYLWNVLHGDFGTSYQSVNQP 
VSRMISLRLGVSVHLGVQALVFGVLGGILVGAISARHKNDKVDGILSVIATLGISMPSFIIGILLLDYFGFKWNLLPLSGWGTFSQTILPSLALGL 
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PTLASVSRFFESEMIETLNSDYVQLARSKGMTIRQVTRKHAYRKSMIPILTLIGELAAGLLTGSALIBQIFSIPGIGQQFVTSIPTKDyPVIMGTT 
I VYAVMLMVAI LI TD WIS I VDPRVRLQ 

SEQ ID 321 

ATGGCAGATAAAAACAGAACATTTAAACTTGTAGGTGCAGGATCTTCTAGCACACAAGAAAAAATTGAAAAGCCTGCTCTTTCGTTTATGCAAGAT 
GCGTGGCGTCGCTTGAAAAAAAACAAATTAGCAGTAGTTTCACTCTATTTATTAGCTCTTTTACTTACTTTTTCGTTAGCCTCAAATTTATTTGTA 
ACTCAGAAGGATGCTAATGGGTTTGATTCGAAAAAAGTAACTACATATCGCAACTTACCACCTAAATTGAGTTCAAACCTTCCTTTTTGGAATGGT 
AGCATTAAGTACGCTGGAAATACAGAATCTACAGACGCTTATAAGTCTCAAAATGTCCCTGAAAAAGTTAAGTATGCTTTAGGTACAGATTCTCTA 
GGGAGAAGTGTTGCTAAGCGCATCATCGTAGGTATTCGGATTTCCTTACTTGTAGCTATTGCAGCTACATTCATTGATTTAATTATCGGTGTTACA 

ACAATGTTAGGTTTGGTCCTTGGTAACGGTATTACGGCTATTATTATCTCTATTGCTTTTACCGGATGGACTTCTATGTCTCGTCAGGTAAGGAAT 
TTAACCCTATCATATCGAGAAAGAGAGTTTGTGCTTGCTGCACGTTCACTTGGGGAAAGTCCAATTAAAATAGCCTTCAAACATATTTTACCTAAC 
ATTTCTGGTATTATCATTGTACAAATTATGATGACAATCCCAAGTGCTATTATGTATGAAGCGGTACTTTCAGCAATCAATTTAGGTGTTAAACCA 
CCGACAGCTTCATTAGGATCATTGATTTCAGATGCACAAGAAAATTTACAATATTATCCATATCAAGTTATCTTGCCAGCTTTAGCATTGGTAATG 
ATTTCATTGGCATTTATTTTGCTTGGTGATGGGTTGCGAGATGCTTTTGATCCAAAATCTAGCGATGAA 

SEQ ID 322 

MADKNRTFKLVGAGSSSTQBKIEKPALSFMQDAWRRLKKNKLAWSLYLLALDLTFSLASNLFVTQKDANGFDSKKVTTYRNLPPKLSSNLPFWNG 
SIKYAGNTESTDAYKSQNVPEKVKYALGTDSLGRSVAKRIIVGIRISLLVAIAATFIDLIIGVTYGLVSGFAGGRLDTLMQRIVEVISSIPNLVIV 
TMLGLVLGNGITAIIISIAFTGWTSMSRQVRNLTLSYREREFVLAARSLGESPIKIAPKHILPNISGIIIVQIMMTIPSAIMYEAVLSAINLGVKP 
PTASLGSLISDAQENLQYYPYQVILPALALVMISLAFILLGDGLRDAFDPKSSDE 

SEQ ID 323 

ATGGAATCGATTGATAAATCTAAATTTCGATTTGTTGAGCGCGATAGTGAAGCCTCCGAAGTGATTGATACCCCTGCTTATTCTTACTGGAAATCA 
GTGTTTCGTCAGTTTTTTTCTAAAAAATCTACAGTCTTTATGCTCGTAATTTTAGTGACAGTCTTGATGATGAGCTTTATTTATCCAATGTTTGCC 
AACTACGACTTTAATGACGTTAGTAATATCAATGACTTTTCAAAGCGTTATATTTGGCCAAATGCAGAGTACTGGTTTGGAACCGACAAAAATGGG 
CAATCTCTGTTTGATGGTGTTTGGTATGGGGCACGTAATTCTATTTTAATCTCAGTTATAGCGACACTAATTAATATCACCATTGGGGTAGTGTTA 
GGAGCCATATGGGGAGTTTCTAAAGCATTTGATAAAGTTATGATTGAAATTTATAACATTATCTCAAATATCCCTTCTATGCTTATTATCATTGTT 
TTGACCTATTCATTAGGTGCAGGATTTTGGAATTTGATTCTAGCTTTCTGTATCACTGGATGGATTGGTGTCGCCTACTCCATCCGTGTTCAAATC 
TTGCGTTACCGTGATTTAGAATACAACCTTGCTAGTCAAACTTTGGGAACACCAATGTACAAGATTGCTGTTAAGAACCTCCTGCCTCAATTGGTT 
TCAGTTATCATGACTATGTTGTCACAAATGCTACCAGTTTATGTATCTTCTGAGGCCTTCTTATCCTTCTTTGGGATTGGTTTACCAACCACCACT 
CCAAGTTTAGGACGTTTTATTGCTAATTATTCAAGCAACTTAACAACAAATGCCTACCTCTTTTGGATTCCCTTAGTAACATTGATTTTAGTATCG 
TTACCACTATACATTGTCGGACAAAACTTGGCTGATGCCAGTGACCCACGTTCACATAGA 

SEQ ID 324 

MESIDKSKFRFVERDSEASEVIDTPAYSYWKSVFRQFFSKKSTVFMLVILVTVLMMSFIYPMFANYDFNDVSNINDFSKRYIWPNAEYWFGTDKNG 
QSLFDGVWYGARNSILISVIATLINITIGWLGAIWGVSKAFDKVMIEIYNIISNIPSMLIIIVLTYSLGAGFWNLILAFCITGWIGVAYSIRVQI 
LRYRDLEYNLASQTLGTEMYKIAVKNLLPQLVSVIMTMLSQMLPVYVSSEAFLSFFGIGLPTTTPSLGRFIANYSSNLTTNAYLFWIPLVTLILVS 
LPLYIVGQNLADASDPRSHR 

SEQ ID 325 

ATGGAAAAAGAAACTATTTTAAGTGTTAATAATCTTCATGTTGACTTCCACACATATGCTGGAGAAGTAAAAGCAATTCGTGATGTCAACTTTGAA 
TTAAAAAAAGGTGAGACTCTTGCAATCGTTGGTGAATCTGGTTCAGGAAA.ATCTGTAACTACCAGAACTTTAATTGGTTTAAATGCTAAAAATTCA 
GAGATATCAGGGAATGTTCAATTTAAGGGGCGTAACCTTGTTGAACTATCAGAAGAAGAGTGGACTAAGGTACGCGGGAATGAGATTTCTATGATT 
TTCCAAGACCCTATGACTAGTTTGGATCCAACGATGAAAATTGGCATGCAAATAGCAGAACCAATGATGATTCATCAAAAAATTTCAAAAAAGGAT 
GCTTTAAAATTAGCTCTTGAGCTAATGAAAGATGTAGGTATCCCAAATGCTGAAGAGCATATTAATGATTACCCACATCAGTGGTCTGGAGGAATG 
CGCCAACGTGCGGTrATAGCGATTGCTTTAGCTGCTGATCCTGAAATTCTTATTGCTGATGAACCAACGACTGCTTTAGATGTAACAATTCAAGCA 
CAAATTTTGAACTTAATGAAAAAAATTCAAGCAGAACGAGACTCCTCCATTGTTTTCATAACTCATGACTTAGGGGTCGTTGCAGGGATGGCAGAC 
CGTGTAGCAGTTATGTATGCAGGGAAAATTGTTGAATTTGGAACTGTTGATGAAGTCTTTTATAATCCACAACATCCATATACTTGGGGATTATTG 
AATTCAATGCCGACAACCGACACAGAATCAGGTAGTTTAGAGTCAATTCCGGGAACACCACCAGATTTGTTGAACCCACCTAAAGGAGATGCATTT 
GCAGCTCGTAATGAATTTGCATTAGATATTGATCATGAAGAAGAACCACCGTACTTCAAAGTTTCAGAAACACATTTCGCTGCTACATGGCTTTTA 

SEQ ID 326 

MEKETILSVNNLHVDFHTYAGEVKAIRDVNFELKKGETLAIVGESGSGKSVTTRTLIGLNAKNSEISGNVQFKGRNLVELSEEEWTKVRGNEISMI 
FQDPMTSLDPTMKIGMQIAEPMMIHQKISKKDALKLALELMKDVGIPNAEEHINDYPHQWSGGMRQRAVIAIALAADPEILIADEPTTALDVTIQA 
QILNLMKKIQAERDSSIVFITHDLGWAGMADRVAVMYAGKIVEFGTVDEVFYNPQHPYTWGIjLNSMPTTDTESGSLESIPGTPPDLLNPPKGDAF 
AARNEFALDIDHEEEPPYFKVSETHFAATWLLDERSPKVLPPLEIQKRWEKWHEIEGRKA 

SEQ ID 327 

ATGACTGAAAATCGAAAAAAATTAGTTGAAGTCAAAAATGTTTCTTTGACCTTCAATAAAGGAAAAGCTAATGAAGTGAGAGCAATTGATAATGTT 
AGTTTTGACATTTATGAAGGTGAAGTGTTTGGATTAGTTGGGGAATCTGGATCAGGAAAGACAACCGTTGGACGTTCAATTTTAAAACTTTATGAT 
ATTTCTGATGGAGAAATTACCTTTAATGGAGAAGTGATCTCACATCTGAAAGGTAAAGCATTACATAGTTTTCGTAAAGACGCTCAGATGATTTTT 



CGTGATAGTAAAGTTCAGGCCCTATTAGATCTTGTAGGGTTAAATAAAGATCATTTAACACGTTATCCGCATGAATTTTCAGGTGGACAACGACAA 
CGTATCGGGATTGCACGTGCTTTAGCAGTAGAGCCTAAATTTATCATTGCTGATGAACCAATATCTGCCTTAGATGTTTCAATCCAAGCACAAGTT 
GTTAATTTAATGCAAAAATTGCAAAGAGAACAAGGATTGACTTATTTGTTTATCGCACATGATTTGTCTATGGTAAAATACATTTCAGATCGTATC 
GGTGTTATGCATTGGGGGAAACTGTTAGAAGTTGGAACATCTGATGATGTTTATAACAATCCAATCCACCCTTATACGAAGAGTCTATTATCAGCT 



ATTACCCCTGGTCATTTTGTTTTATCTACACCCCAAGAAGCTGAAGAATATAAAAAACAAATATTA 

SEQ ID 328 

MTENRKKLVEVKNVSLTFNKGKANEVRAIDNVSFDIYEGEVFGLVGESGSGKTTVGRSILKLYDISDGEITFNGEVISHLKGKALHSFRKDAQMIF 
QDPQASLMGRMKIRDIVAEGLDIHKLAKSKSDRDSKVQALLDLVGLNKDHLTRYPHEFSGGQRQRIGIARALAVEPKFIIADEPISALDVSIQAQV 
VNLMQKLQREQGLTYLFIAHDLSMVKYISDRIGVMHWGKLLEVGTSDDVYNNPIHPYTKSLLSAIPEPDPESERQRVHQPYNPAIEQDGQERQMHE 



CAAATTTTATACGATGGGAAAGTAATTAATGGCAGAAAATCAAAATCAGAAGCCAATGAGCTCATTCGTAAAATTCAAATGATTTTCCAAGATCCC 
GCTGCTAGTTTGAATGAACGGGCAACCGTTGACTACATCATTTCAGAAGGTCTTTATAACTTTAATCTGTTTAAAACAGAGGAAGAACGTAAAGAA 
AAAATTAAGAACATGATGGCCGAAGTTGGTTTGCTATCAGAGCATTTGACGCGCTACCCTCATGAATTTTCAGGAGGTCAACGTCAGCGGATCGGT 
ATCGCTAGAGCCCTAGTAATGAACCCTGAATTCGTTATTGCTGAT-GAACCGATTTCAGCTTTGGACGTTTCCGTTCGCGCACAGGTCTTGAATCTT 
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CTTAAAAGAATGCAAGCCGAAAAAGGTTTGACTTATCTCTTCATTGCCCATGATCTTTCAGTCGTTCGCTTTATTTCAGATCGTATTGCGGTTATC 
CATAAAGGGGTTATTGTAGAAGTTGCAGAAACAGAAGAACTGTTTAATAACCCAATTCATCCCTACACCCAATCTTTGTTATCAGCCGTGCCTATC 
CCAGATCCAATTTTAGAGCGTCAAAAAGAACTTGTTGTCTATCATCCAGACCAACATGATTATACATTAGATAAGCCATCAATGGTTGAAATCAAA 
CCAAATCACTTTGTTTGGGCAAACCAAGCAGAAATTGAAAAATATCAAAAAGAATTG 

SEQ ID 330 

MSEKLVEVKDLEISFGEGKKKFVAVKNANFFIKKGETFSLVGESGSGKTTIGRAIIGLNDTSSGQILYDGKVINGRKSKSEANELIRKIQMIFQDP 
AASLNERATVDYIISEGLYNFHLFKTEEERKEKIKNMMAEVGLLSEHLTRYPHEFSGGQRQRIGIAEALVMNPEFVIADEPISALDVSVRAQVLNL 
LKRMQAEKGLTYLFIAHDLSWRFISDRIAVIHKGVIVEVAETEELFNNPIHPYTQSLLSAVPIPDPILERQKELWYHPDQHDYTLDKPSMVEIK 
PNHFVWANQAEIEKYQKEL 

SEQ ID 331 

ATGACAAAAAACAATAAATCTGTCAGCGAGACAGAAAAGAGCAAAGCTCAAACTTTTAATGAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGG 
CGTGCC 

SEQ ID 332 

MTKNNKSVSETEKSKAQTFNESLILAQDERWRRA 

SEQ ID 333 

GTGACGGTAACTAACCAGAAAGGGACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTCCCGAGCGTTGTCCGGATTTATTGGGCGTAAA 

SEQ ID 334 

MTVTNQKGTANYVPAAAVIRRSRALSGFIGRKASAGGSLSLKLKAVA 

SEQ ID 335 

TTGTACGCTTTGGAAACTGGAGGACTTGAGTGCAGAAGGGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAGGAACACCGG 

SEQ ID 336 

MYALETGGLECRRGEWNSMCSGEMRRYMEEHRWRKRLSGL 

SEQ ID 337 

GTGGCGAAAGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAAC 
GATGAGTGC 

SEQ ID 338 

MAKAALWSVTDAEARKRGEQTGLDTLWHAVNDEC 

SEQ ID 339 

GTGCTAGGTGTTAGGCCCTTTCCGGGGCTTAGTGCCGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGG 
AAT 

SEQ ID 340 

MLGVRPFPGLSAAANALSTPPGEYDRKVETQRN 

SEQ ID 341 

TTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCC 
TTC 
SEQ ID 342 

MKLKGIDGGPHKRWSMWFNSKQREEPYQVLTSF 

SEQ ID 343 

TTGTTAGTTGCCATCATTAAGTTGGGCACTCTAGCGAGACTGCCGGTAATAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTAT 
GACCTGGGCTACACACGTGCTACAATGGTTGGTACAACGAGTCGCAAGCCGGTGACGGCAAGC- 

SEQ ID 344 

MLVAIIKLGTLARLPVINRRKVGMTSNHHAPYDLGYTRATMVGTTSRKPVTAS 

SEQ ID 345 

TTGTTTAGTTTTGAGAGGTCTTGTGGGGCCTTAGCTCAGCTGGGAGAGCGCCTGCTTTGCACGCAGGAGGTCAGCGGTTCGATCCCGCTAGGCTCC 
ATTGAATCGAAAGGTTCAAATTGTTCATTGAAAATTGAATATCTATATCAAATTCCACGATCTAGAAATAGATTG 

SEQ ID 346 

MFSFERSCGALAQLGERLLCTQEVSGSIPLGSIESKGSNCSLKIEYLYQIPRSRNRL 

SEQ ID 347 

ATGAAAATTTTTGAGAAAGCTCCTGCCAAACTTAATTTAGGATTAGATATTAAAGGACGATGTGACGATGGTTATCATGAATTAGCTATGATTATG 
GTTAGTATTGATCTTAATGACTACGTTACCATTTCTGAGCTAAAGGAAGATTGTATTGTTATCGATTCTGATAGTAGCAAAATGCCTTTAAATAAT 
GATAATGATGTGTTTAAAGCTGCAGATATAATCAAAAATCAATATGGTATTAATAAAGGTGTTCATATTAGATTAGAAAAATCCATTCCTGTCTGT 
GCAGGACTGGGGGGTGGTTCTACTGATGCTGCTGCTACAATAAGAGCTCTTAATCGATTATGGAATCTTCAAATGGACTATGACGAAATGGTTGCT 
ATTGGTTTTAAAATTGGTAGTGATGTTCCTTATTGTCTTGGTGGGGGATGTTCGTTAGTATTAGGTAAAGGTGAAATTGTTAAACCCTTACCGACA 
TTGAGACCATGTTGGATAGTTCTGGTTAAGCCGGATTTTGGTATTTCAACTAAATCCATTTTTAGAGATATTGATTGTAAGTCTATAAGTAGAGTT 
GATATTGATTTATTAAAGTCTGCTATTTTGTCATCAGATTATCAGTTAAT3GTCAAATCTATGGGAAATTCACTCGAGGATATTACAATTACTAAA 
AATCCAGTTATAAGTACAATAAAAGAACGTATGTTAAATTCTGGAGCCGATGTTGCATTAATGACAGGAAGTGGACCAACTGTTTTTTCAATGTGT 
TCTACAGAGAAAAAAGCTGATCGTGTTTTTAATAGTATGAAAGGTTTTTGCAAAGAAGTTTATAAAGTTAGGTTGTTGAGA 

SEQ ID 348 

MKIFEKAPAKLNLGLDIKGRCDDGYHELAMIMVSIDLSIDYVTISELKEDCIVIDSDSSKMPLNNDNDVFKAADIIKNQYGINKGVHIRLEKSIPVC 
AGLGGGSTDAAATIRALNRLWNLQMDYDEMVAIGFKIGSDVPYCLGGGCSLVLGKGEIVKPLPTLRPCWIVLVKPDFGISTKSIFRDIDCKSISRV 
DIDLLKSAILSSDYQLMVKSMGNSLEDITITKNPVISTIKERMLMSGADVALKTGSGPTVFSMCSTEKKADRVFNSMKGFCKEVYKVRLIiR 

SEQ ID 349 

ATGATGGATATTGGTATACCGATTGGTAGTGATGTGCCTTATTGCTTGCTTTCAGGTTGTGCCCAAGTCACTGGTAAAGGTGAAGTGGTTTGTCGC 
ATTTTGGGGCTGTTATCGTCTTGGGTGGTTTTGGTTAAACCAGATTTTGGTATCTCGACT 

SEQ ID 350 

MMDIGIPIGSDVPYCLLSGCAQVTGKGEWCRILGLLSSWWLVKPDFGIST 

SEQ ID 351 

ATGACAGTTTTAGAACAAAAATTAGACCATTTAGTGAGTCAAATCTTGCTTAAAGCAGAAAATCAACATGAATTATTGTTTGGTACTTGTCAAAGT 
GATGTTAAATTGACTAATACGCAAGAACACATTCTGATGCTTTTATCACAAGAGCAGTTGACAAATTCTGATTTAGCTAAGAAGTTAAATATTAGT 
CAGGCAGCTGTAACTAAAGCAGTAAAAAGTTTAATTTCTCAGGATATGTTGAAAGCGAATAAAGATTCTAAAGATGCTCGTATTACTTATTTTGAG 
TTATCTGAACTTGCTAAACCCATTGCAGATGAACACACACATCATCATGACAATACGTTAGGGGTTTACGGAAGATTAGTAAATCATTTTTCAAAG 
GACGAAAAGGTCGTTTTAGAACGTTTTCTTGATCTTTTCTCTAGAGAATTAGAAGGG 
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SEQ ID 352 

MTVLEQKLDHLVSQILLKAENQHELLFGTCQSDVKLTNTQEHILiyDjLSQEQLTNSDLAKKLNISQAAVTKAVKSLISQDMIiKANKDSKDARITYFE 
LSELAKPIADEHTHHHDNTLGVYGRLVNHFSKDEKWLERFLDLFSRELEG 

SEQ ID 353 

ATGGGGATTTTAGAAAAAAAACTTGATAACTTAGTAAATACTATTTTATTAAAAGCAGAAAATCAGCATGAGTTATTATTTGGAGCTTGTCAAAGT 
GACGTTAAGCTTACTAATACGCAAGAACATATTTTAATGTTACTATCTCAGCAACGTCTCACTAATACAGATTTGGCTAAGGCATTAAATATTAGT 
CAGGCGGCAGTAACTAAGGCTATCAAGAGTTTGGTCAAACAAGACATGTTAGCAGGAACTAAGGATACGGTTGATGCTAGGGTGACTTATTTTGAA 
TTAACCGAGTTAGCTAAGCCTATTGCGTCAGAACATACCCATCATCATGATGAAACCTTAAATGTTTACAACCGTTTATTACAAAAATTCTCCGCG 
AAAGAATTAGAGATTGTAGATAAGTTTGTAACAGTTTTTC-CTGAGGAATTAGAAGGG 

SEQ ID 354 

MGILEKKLDNLVNTILLKAENQHELLFGACQSDVKIiTNTQEHILMLLSQQRLTNTDLAKALNISQAAVTKAIKSLVKQDMLAGTKDTVDARVTYFB 
LTEIiAKPIASEHTHHHDETLNVYNRLLQKFSAKELEIVDKFVTVFAEELEG 

SEQ ID 355 

ACCTTAACAGGTGAAAATGGGGCTGCTAAATCAACTTTAATAAAGGCTACTTTAGGTATTTTAACGCCCAAAGTGGGTACAGTTAATATCTCTAAA 
GAAAACAAAGAAGGAAAAAAATTACGTATTGCCTATTTACCTCAACAGATTGCAAGTTTTAACGCTGGCTTTCCATCGTCAGTTTATGAATTTGTG 
AAATCTGGACGATACCCTAGAAATGGTTGGTTTAGAAGACTGACTAAACATGATGAAGAACATATTAGGGTTAGTTTAGAAGCTGTTGGTATGTGG 
GATAATCGCCATAAAAAGATAGGAAGTTTATCTGGCGGTCAAAAGCAGAGGGCTGTCATTGCTAGGATGTTTGCTTCTGATCCAGATATTTTTGTA 
TTGGATGAGCCAACAACTGGTATGGACGCAGGGACTACTGAGAAATTTTATGAGTTAATGCATCATAATGCTCATAAGCATGGTAAGTCTGTTTTG 
ATGATTACTCACGATCCTGATGAAGTAAAGGGGTATGCTGACCGAAATATTCATCTTGTTAGGAACCAATCTTTACCATGGCGTTGTTTCAATGTC 
CATACAAACGAAATGGAGGTTGAATCAGATGCTACT 

SEQ ID 356 

MRYITVSGLTFQYDSDPVLEGVNYHLDSGEFVTLTGENGAAKSTLIKATLGILTPKVGTVNISKENKEGKKLRIAYLPQQIASFNAGFPSSVYEFV 
KSGRYPRNGWFRRLTKHDEEHIRVSLEAVGMWDHRHKKIGSLSGGQKQRAVIARMFASDPDIFVLDEPTTGMDAGTTEKFYELMHHNAHKHGKSVL 
MITHDPDEVKGYADRNIHLVRNQSLPWRCFNVHTNEMEVESDAT 

SEQ ID 357 

ATGAGATACATATCAGTGAAAAATCTCTCCTTTCAATATGAAAGTGAGCCAGTTTTAGAAGGGATCACTTATCATTTAGATAGTGGAGAATTTGTC 
ACCATGACCGGTGAAAATGGTGCTGCAAAGTCAACCTTAATAAAAGCAACCTTAGGAATTTTACAACCAAAGGCTGGACGAGTTACTATTGCTAAA 
AAAAATAAAGACGGTAAACAATTAAGAATTGCTTACTTGCCGCAGCAAGTAGCTAGCTTTAACGCTGGTTTTCCATCCACCGTTTACGAGTTTGTC 
AAATCAGGTCGCTACCCACGTAGTGGTTGGTTTAGACATTTGAACAAACACGATGAAGAGCATGTGCAAGCAAGCTTAGAAGCAGTCGGCATGTGG 
GAAAACCGTCATAAGAGAATTGGTAGTTTATCAGGTGGTCAAAAACAACGTGTGGTTATTGCCCGTATGTTTGCTTCTGACCCTGATATTTTTGTG 
CTAGACGAGCCAACAACGGGAATGGATAGCGGTACTACTGATACCTTTTATGAACTGATGCACCACAGTGCACATCAACATGGGAAATCCGTTCTG 
ATGATTACCCATGACCCAGAAGAAGTGAAGGCTTATGCTGATCGGAACATTCATTTAGTCAGAAACCAAAAACTTCCTTGGCGTTGTTTCAACATT 
CATGAAGCTGAAACAGATGACGAAAAAGGAGGTCATGGTCATGCT 

SEQ ID 358 

MRYISVKMLSFQYESEPVLEGITYHLDSGEFVTMTGENGAAKSTLIKATLGILQPKAGRVTIAKKNKDGKQLRIAYLPQQVASFNAGFPSTVYEFV 
KSGRYPRSGWFRHLNKHDEEHVQASLEAVGMWEKRHKRIGSLSGGQKQRWIARMFASDPDIFVLDEPTTGMDSGTTDTFYELMHHSAHQHGKSVL 
MITHDPEEVICAYADRNIHLVRNQKLPWRCFNIHEA3TDDEKGGHGHA 

SEQ ID 359 

TTGTATACAGTACGCAAATACTCTAATACAACTGCCGCCAAAGTAACAACGAAAATAGTTGACCATGTAGGCGAGATACCTAAAACAACGCCTAAT 
GCAACACCGGCTAAGGAAACG 

SEQ ID 360 

MYTVRKYSNTTAAKVTTKIVDHVGEIPKTTPNATPAKET 

SEQ ID 361 

ATGTCCATACAAACGAAATGGAGGTTGAATCAGATGCTACTTGATATGCTTTCCTATGATTTTATGCAACGAGCGCTCTTAGCAGTTGTGGCTATT 
AGTATTTTTGCTCCAATTTTAGGCATCTTCCTAATTTTACGTCGTCAGAGTTTGATGAGTGATACTTTGAGTCACGTTTCCTTAGCCGGTGTTGCA 
TTAGGCGTTGTTTTAGGTATCTCGCCTACATGGTCAACTATTTTCGTTGTTACTTTGGCGGCAGTTGTATTAGAGTATTTGCGTACTGTATACAAA 
CATTATATGGAAATATCAACTGCTATCCTGATGTCGATGGGGTTGGCTATATCTTTAATCGTTATGAGTAAAGCTCATAATGTTGGTAATGTCAGT 
CTTGAACAGTATTTATTTGGTTCTATTATTACTATTGGGAAGGAACAAGTGATTGCTTTGTTTGTTATTGCATTAATCACTTTTATTTTAACCATC 
CTATTTATTAGACCAATGTATATATTAACGTTTGATGAGGATACAGCTTTTGTAGATGGATTGCCTGTGCGTACAATGTCTATTTTGTTCAATGTT 
GTTACAGGTATTGCTATTGCATTAACAATTCCTGCCGCAGGTGCTCTATTGGTGTCAACTATTATGGTTTTACCAGCTAGTATTGCTATGCGGTTA 
GGTCGAAATTTTAAAACTGTTATTTTTCTGGGTATGTTAATTGGATTTGTGGGAATGGTAGCTGGTATTTTCCTTTCGTATTATTGGGAGACACCT 
GCTAGTGCAACAATAACGATGATTTTTATTGGCATTTTCCTATTAGTTAGCTTAGTAGGCTTGCTTCGCAAACGT 

SEQ ID 362 

MSIQTKWRLNQMLLDMLSYDFMQRALLAWAISIFAPILGIFLILRRQSLMSDTLSHVSLAGVALGWLGISPTWETIFWTLAAWLEYLRTVYK 
HYMEISTAILMSMGLAISLIVMSKAHNVGNVSLEQYLFGSIITIGKEQVIALFVIALITFILTILFIRPMYILTFDEDTAFVDGLPVRTMSILFNV 
VTGIAIAIiTIPAAGALLVSTIMVLPASIAMRLGRNFKTVI FLGMLIGFVGKVAGIFLSYYWETPASATITMIFIGIFLLVSLVGIjLRKR 

SEQ ID 363 

ATGGTCATGCTTGATATTTTATTCTATGATTTCATGCAACGGGCGGTAATC-C-CGGTAGTTGCCATTAGTATTTTTGCTCCGATTTTAGGTATTTTC 
CTTATTTTACGTCGTCAAAGTTTGATGAGCGATACCCTTAGTCATGTTTCTTTGGCTGGGGTAGCGCTTGGGGTAGTCCTTGGTATTTCACCAACC 
ATCACTACTATTATTGTTGTGGTTTTAGCTGCTATTTTGTTAGAATACCTGCGTGTAGTTTACAAACACTACATGGAGATTTCAACGGCGATTTTG 
ATGTCACTTGGCTTGGCCCTATCTCTGATTATTATGAGTAAGTCGCATAGTTCATCAAGCATGAGTTTAGAACAATACCTTTTTGGATCGATCATC 
ACGATTAGTATGGAACAAGTTGTCGCCTTGTTTGCTATTGCTGCGATTATTTTAATCTTGACCGTTCTCTTCATTAGACCGATGTACATTCTGACC 

CCAGCAGCAGGAGCACTTTTGGTTTCTACCATTATGGTCTTGCCAGCAAGTATCGCAATGAGATTGGGTAAAAACTTTAAAACAGTTATCTTACTG 
GGAATTGTCATCGGTTTTAGCGGTATGTTATCTGGTATTTTCTTATCTTATTTCTTTGAAACGCCAGCTAGTGCCACTATTACCATGATTTTCATT 
AGTATTTTCCTCTTAGTTAGTCTAGGTGGAATGCTTAAAAAACGGTTATTT 

SEQ ID 364 

MVMLDILFYDFMQRAVMAWAISIFAPILGIFLILRRQSLMSDTLSHVSLAGVALGWLGISPTITTIIVWIjAAILLEYLRVVYKHYMEISTAIL 
MSLGLALSLIIMSKSHSSSSMSLEQYLFGSIITISMEQWALFAIAAIILILTVLFIRPMYILTFDEDTAFVDGLPVRLMSVLFNIVTGVAIALTI 
PAAGALLVSTIMVLPASIAMRLGKNFKTVILLGIVIGFSGMLSGIFLSYFFETPASATITMIFISIFLLVSLGGMLKKRLF 

SEQ ID 365 

GTGACTCCAATATACGAAGGAAATAATTTAGTACCTAGCCGAGTTGAACTTCAGTATGTTGGAATTGATAAACAAGGAAAACTTCTAGAAATCAAA 
TTAGGCGGCGGCAAAGAACAAGTTGATGAATACGGCGTCACAACTGraACATTAGAAAATACGTCTCCACTCGCAAAAATTGATTACAAAACTGGT 
ATGCTAATCAAAGAAGATGGGAAACAGGCAGAAGAAGGTGAAGATCCAAATAGCGATGCTGATGAAAACGAAGCAGCTATTGAAAGTGCATCTGAT 
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ATAGAAGAAAATACTAACACTAATACTTCTGAATCAGATACAAATAATGTAGCTCCCCAAAATAGAATCGTCTACGTTGCAAATAAGGGTCGTTCA 
AATACTTATTGGTATAGTTTAGAAAACATAAAAAATGCAAATACCGCTA.ATATCGTTCAAATGACTGAACAAGAAGCGTTAAATCAACACAAACAT 
CACAGCACTACTGAAGCACAA 

SEQ ID 366 

MTPIYEGNNLVPSRVELQYVGIDKQGKLLEIKLGGGKEQVDEYGVTTVTLENTSPLAKIDYKTGMLIKEDGKQAEEGEDPNSDADENEAAIESASD 
IEENTNTNTSESDTNNVAPQNRIVYVANKGRSNTYWySLENIKNANTANIVQMTEQEALNQHKHHSTTEAQ 

SEQ ID 367 

ATGGATATGTCTAAATCAAATCGTCGTACTTGGCAAGGTTTAGTTGTTATTTTAATAGCTATTCTCACCACTTTTACCACAAGTACTGTTACGGCA 
GCCAGAAAAATTAGAAATTTCCCTGATACCACGGAAAT^TTGTTAGGAACGAAGGCGACTGAGACACCAGGAATCTTACCATTCACTGGTAGCTAC 
CAATTAGTTTTGGGCGATCTTGACAATCTGCAAAGGCCAACCTTCGCACACATCCAGCTAAAAGATCAAGATGAGCCTAATATTAAACGAAAAGGA 
CTTAAATTCAATCCTCCTGGCTGGCATAATTACAAATTGACTGACGCTAATGGAAAAACAACTTGGTTAATGGACCGTGGCCATTTAGTTGGTTAC 
CAATTTAGCGGCTTAAATGACGAGCCTAAAAACCTAGTTACAATGACAAAATATCTTAATACTGGCTTTAGTGACAAAAATCCTTTAGGAATGCTC 
TATTATGAAAATAGATTAGATAGCTGGTTAGCTCTACACCCTAACTTCTGGCTAGACTATAAAGTTACTCCTGTTTATCATAAAAATGAGTTAGTT 
CCTCGCCAAGTAGTTCTACAGTATGTTGGAATTGATGAAAATGGAGATCTACTTCAAATTAAGTTAGGTAGTGAAAAAGAAAGTGTAGACAACTTr 
GGAGTAACATCAGTTACATTAGATAACGTATCTCCTTTAGCTGAATTGGATTACCAAACAGGAATGATGCTAGATTCAACTCAAAACGAAGAAGAT 
AGTAATTTAGAAACCGAAGAGTTTGAAGAAGCGGCT 

SEQ ID 368 

MDMSKSNRRTWQGLWILIAILTTFTTSTVTAARKIRNFPDTTEILLGTKATETPGILPFTGSYQLVLGDLDNLQRPTFAHIQIjKDQDEPKflKRKG 
LKFNPPGWHNYKLTDANGKTTWLMDRGHLVGYQFSGLNDEPIOILVTMTKYLNTGFSDKNPLGMLYYENRLDSWLALHPNFWLDyKVTPVYHKNELV 
PRQWLQYVGIDENGDLLQIKLGSEKESVDNFGVTSVTLDNV3PLAELDYQTGMMLDSTQNEEDSNLETEEFEEAA 

SEQ ID 369 

ATGAATATTTTTGATGAACTCAAAGAACGTGGACTCGTTTTTCAGACAACTGACGAAGATGCTTTACGCAAAGCTCTTGAAGAAGGTTCTGTCTCT 
TACTATACTGGCTACGATCCTACGGCTGACAGCCTTCATCTTGGACATTTAGTTGCTATTTTAACCTCTCGTCGCTTACAACTTGCTGGTCACAAG 
CCTTATGCACTTGTGGGAGGCGCAACTGGACTTATTGGGGACCCTTCATTTAAAGATGTTGAGCGCAGTTTACAAACAAAGAAAACTGTAGTTAGT 
TGGGGTAATAAAATCCGCGGTCAATTATCTAATTTTCTAGAGTTTGAAACAGGTGATAACAAAGCTGTATTGGTAAATAATTATGATTGGTTCAGC 
AATATTAGTTTCATTGATTTCTTACGAGATGTTGGTAAATATTTTACTGTCAATTATATGATGAGTAAAGAATCTGTTAAAAAACGTATCGAAACA 
GGGATTTCCTATACTGAATTTGCTTATCAAATTATGCAAGGATATGACTTTTACGAATTAAATAAGAACTATAATGTCACTTTGCAAATTGGTGGT 
TCTGACCAATGGGGCAACATGACTGCTGGAACCGAACTTATTAGACGAAAATCAAATGGTGTATCTCATGTTATGACTGTTCCATTGATAACAGAT 
TCTACAGGAAAAAAATTCGGAAAATCTGAAGGAAATGCTGTTTGGCTTGATGCrGACAAAACCTCrCCTTATGAAATGrACCAATTTTGGCTCAAT 
GTTATGGATGCTGATGCCGTTCGCTTCCTTAAGATTTTTACATTCCTAAGCCTTAAAGAAATAGAAGATATACGTATTCAATTCGAGGAAGCACCT 
CACCAACGCTTAGCACAAAAAACACTAGCACGTGAAGTTGTAACTCTTGTTCATGGTGAAAAAGCTTATAAGGAGGCCGTTAATATCACGGAACAG 
CTATTTGCTGGCAATATAAAAGGATTGTCTGTTAAAGAGCTCAAACAAGGTTTACGTGGAGTACCAAATTATCACGTTCAGACGGAAGATAACCTC 
AATATCATAGACCTTCTAGTCACTTCAGGAGTTGTCAATTCTAAACGTCAAGCTCGAGAAGATGTCTCCAATGGAGCTATTTATATTAATGGAGAT 
CGTATTCAAGATTTAGAATATACTATCTCAGAAAATGATAAGCTTGAAAATGAAATTACAGTCATTCGTCGTGGAAAGAAAAAATACTTTGTATTA 
AACTTTAAA 

SEQ ID 370 

MNIFDELKERGLVFQTTDEDALRKALEEGSVSYYTGYDPTADSLHLGHLVAILTSRRLQLAGHKPYALVGGATGLIGDPSFKDVERSLQTKKTWS 
WGNKIRGQLSNFLEFETGDNKAVLVNNYDWFSNISFIDFLRDVGKYFTl/NYMMSKESVKKRIETHISYTEFAYQIMQGYDFYELHKNYNVTLQIGG 
SDQWGNMTAGTELIRRKSNGVSHVMTVPLITDSTGKKFGKSEGNAVWLDADKTSPYEMYQFWLNVMDADAVRFLKIFTFLSLKEIEDIRIQFEEAP 
HQRLAQKTLAREWTLVHGEKAYKEAVNITEQLFAGNIKGLSVKELKQGLRGVPNYHVQTEDNLNIIDLLVTSGWNSKRQAREDVSNGAIYINGD 
RIQDLEYTISENDKLENEITVIRRGKKKYFVLNFK 

SEQ ID 371 

TATTATACCGGTTATGATCCAACCGCTGACAGCCTrCATCTGGG 

CCTTACGCTCTTGTGGGGGGTGCCACAGGTTTAATTGGTGATCCTTCCTTTAAAGATGCAGAGCGCAGCCTTCAAACCAAAGAAACAGTTTTGGAG 
TGGAGTGACAAGATTAAAGGGCAGTTGTCTACTTTCCTTGATTTTGAAAATGGTGATAATAAAGCAGAGCTTGTCAACAACTACGACTGGTTCTCG 
CAAATCAGCTTTATTGACTTCCTCCGTGATGTCGGTAAATACTTCACCGTTAACTACATGATGAGTAAAGACTCTGTTAAAAAACGCATTGAAACA 
GGCATTTCTTACACTGAGTTTGCTTACCAAATCATGCAGGGCTACGACTTCTACGAACTCAATGACAAGCATAATGTAACCTTACAAATTGGCGGC 
TCTGACCAGTGGGGTAATATGACAGCTGGTACTGAATTGCTCCGCAAAAAGGCTGATAAAACTGGGCACGTCATGACTGTACCACTCATCACTGAC 
TCAACCGGGAAAAAATTCGGTAAATCAGAAGGTAATGCTGTCTGGCTTGATGCCGATAAGACGTCTCCTTACGAGATGTACCAATTCTGGTTAAAT 
GTCATGGATGATGATGCAGTGCGTTTCTTGAAAATCTTCACCTTCTTATCTCTAGATGAGATTGCAGAAATTGAAACTCAATTTAATGCCGCTCGT 
CACGAGCGTCTCGCTCAAAAAACCTTGGCACGCGAAGTGGTTACCTTGGTTCATGGCGAAGAAGCTTATAAACAAGCTCTTAACATTACCGAGCAG 
TTATTTGCTGGAAACATCAAAAATCTTTCTGCCAATGAATTAAAACAAGGATTGAGCAATGTACCAAATTATCACGTTCAATCAATAGACAATCAT 
AATATTGTCGAGATTTTAGTAGCTGCTAAGATTTCCCCATCAAAACGCCAGGCGCGTGAAGACGTGCAAAATGGAGCAATCTACATTAACGGAGAC 
CGCGTTCAAGATTTAGATTACCAATTAAGTAATGATGATAAAATTGATGATCAATTAACCGTTATTCGCCGCGGTAAGAAAAAATACGCTGTTCTC 
ACTTAC 

SEQ ID 372 

MNIFEELKARGLVFQTTDEQALVKALTEGQVSYYTGYDPTADSLHLGHLVAILTSRRLQLAGHKPYALVGGATGLIGDPSFKDAERSLQTKETVLE 
WSDKIKGQLSTFLDFEWGDNKAELVNNYDWFSQISFIDFLRDVGKYFTVNYMMSKDSVKKRIETGISYTEFAYQIMQGYDFYELNDKHNVTLQIGG 
SDQWGNMTAGTELLRKKADKTGHVMTVPLITDSTGKKFGKSEGNAVWLDADKTSPYEMYQFWLNVMDDDAVRFLKIFTFLSLDEIAEIETQFNAAR 
HERLAQKTLAREWTLVHGEEAYKQALNITEQLFAGNIKNLSAKELKQGLSNVPNYHVQSIDNHNIVEILVAAKISPSKRQAREDVQNGAIYINGD 
RVQDLDYQLSNDDKIDDQLTVIRRGKKKYAVLTY 

SEQ ID 373 

ATGTTTAAAGGTAATAAGAAGTTGAATAGTTCTAAATTAGGTGATTACACACCACTTGAATTTGGTTCTATTTTTTTAAGAATTGTAAAGCTTTTA 
TCAGATTTCATCTATGTTATTATTTTACTATTTGTTATGCTCGGAGTAGGACTTGCAGTAGGGTATCTTGCTAGTCAAGTTGACTCTGTTAAAGTA 
CCAAGTAAAAATAGTTTAGTGACACAAGTTAATACACTTACTAGGGTGTCTAGGTTAACTTATTCTGATAAATCACAAATTTCAGAGATTGCCACT 
GATTTACAACGTACACCAGTGGCAAAGGATGCTATATCTGATAATATTAAAAAGGCTATCATTGCAACAGAGGACGAAAATTTCAATGACCATAAA 
GGTGTAGTTCCCAAAGCCGTACTACGTGCTGCAGCGGGATCTGTTCTGGC-GTTTGGAGAGAGTAGCGGTGGTTCAACGCTGACACAACAATTATTA 
AAGCAGCAAATTTTGGGAGATGATCCGTCATTTAAACGCAAATCAAAAGAAATTATTTATGCTCTAGCATTAGAGCGTTACATGGATAAGGATTCG 
ATTTTATCAGATTATTTAAATGTATCACCGTTTGGTCGCAATAACAAAGGACAGAATATTGCAGGTATTGAAGAAGCAGCACAAGGGATTTTTGGA 
GTTTCCGCAAAAGATTTAACAATTCCTCAGGCAGCTTTCCTTGCAGGTTTACCGCAAAGTCCTATTGTATATTCTCCTTATACTGCAGATGCCCAG 
TTGAAATCAGATAAAGATCTTAGTTTTGGTATAAAGCGCCAAAAAAATGTGTTATACAATATGTATAGAACGAGAGCTTTAACCAAAGATGAGTAC 
AAATCCTACAAAGATTATGACATCAAAAAAGATTTTATCAAACCTGCAGTGGCGACAACAAATCATCATGATTATCTTTACTACTCGGCATTATCT 
GAAGCTCAAAAAGTGATGTACAATTACCTCATTAAAAAGGATAATGTTTCAGAGCATGATTTAAAAAATGATGAGACTAGAGCGACGTACAGACAC 
CGCGCTATTGAAGAGATTCAACAGGGAGGGTATACTATTAAAACTACTATCAATAAATCTGTTTATCAAGCCATGCAGGATGCTGCAGCTCAATAC 
GGAGGGTTGTTAGATGATGGTACTGGCAAGGTTCAAATGGGAAATGTACTAACGGACAATTCTAGTGGTGCTATTATAGGATTTATTGGTGGTCGT 
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AACTATAGTGAGAATCAAAATAACCATGCTTTTGATACGGCACGCTCTCCAGGGTCAAGTATTAAACCGATATTACCTTACGGMTTGCTATTGAT 
CAAGGGATGTTAGGAAGTGGTAGTGTTCTTTCAAATTATCCAACGACATATTCAAGTGGCGAAAAGATTATGCATGCGGATGAAGAAGGTACTGCT 
ATGGTTAACCTTCAAGAGTCATTGGACATTTCTTGGAACATTCCAGCTTTCTGGACTTACAAGATGCTACGAGATCGAGGCGTTGATGTAAAAAAC 

CTTTATCAAATGATTGCAAATGGTGGTGTTTATCATAAGCAGTATATGATAGAAAGTATAGAGGATAGTAATGGGAAAGTGATTTATAATCACGAA 
AGTAAACCTGTCCGTGTCTTTTCGAAAGCAACAGCTACTATCTTACAGCAGCTATTACATGGACCAATTAACTCCGGAAAGACTACAACCTTTAAA 
AATCGCTTACAAGGTTTAAATAGTGGTTTAGCTGGGGTAGATTGGATTGGAAAAACGGGTACTACTAACTCAACTTCTGATGTTTGGTTGATGCTT 
TCTACACCTAAAGTGACTTTAGGTGGATGGGCAGGACATGATAATAATGCCTCTTTAGCGAAATTGACAGGTTACAATAATAATGCTAATTATATG 
GCTCACTTGGTTAATGCTATTAATAATGCAGATGGCAATACTTTTGGTAAGTCAGAAAGGTTTAGACTTGATGATAGCGTTATAAAAGCTAAAGTT 
CTTAAGTCTACAGGTTTACAGCCAGGTGTAGTAACAGTAAACGGTCGTCGAATCACTGTTGGAGGTGAAAGCACAACAAGTTATTGGGCAAAAAAT 
GGACCTGGAACGATGACCTATCGTTTTGCTATTGGGGGAACTGATAGTGATTATCAAAAAGCTTGGTCTACTTTGGGTGGAAAACGA 

SEQ ID 374 

MFKGNKKLNSSKLGDYTPLEFGSIFLRIVKLLSDFIYVIILLFVMLGVGIiAVGYLASQVDSVKVPSKNSLVTQVNTLTRVSRLTYSDKSQISEIAT 
DLQRTPVAKDAISDNIKKAIIATEDENFNDHKGWPKAVLRAAAGSVLGFGESSGGSTLTQQLLKQQILGDDPSFKRKSKEIIYALALERYMDKDS 
ILSDYLNVSPFGRNNKGQNIAGIEEAAQGIFGVSAKDLTIPQAAFLAGLPQSPIVYSPYTADAQLKSDKDLSFGIKRQKNVLYNMYRTRALTKDEY 
KSYKDYDIKKDFIKPAVATTNHHDYLYYSALSEAQKVMYNYLIKKDNVSEHDLKNDETRATYRHRAIEEIQQGGYTIKTTINKSVYQAMQDAAAQY 
GGLLDDGTGKVQMGWVLTDNSSGAIIGFIGGRNYSENQNNHAFDTARSPGSSIKPILPYGIAIDQGMLGSGSVLSNYPTTYSSGEKIMHADEEGTA 
MVNLQESLDISWNIPAFWTYKMLRDRGVDVKNYMEKLDYPIEN7GIESLPLGGGIDTSVAQQTNLYQMIANGGVYHKQYMIESIEDSNGKVIYNHE 

AHLVNAIHNADGNTFGKSERFRLDDSVIKAKVLKSTGLQPGWTVNGRRITVGGESTTSYWAKNGPGTMTYRFAIGGTDSDYQKAWSTLGGKR 

SEQ ID 375 

ATGAGGTATTTTATGGTGAAATGGAACACGAAACAAAAGCGTATAAGTCATCAAAGATTAGGTCTCTTGGATTTGGGGCCGGTGCTATTACGTACG 
TTGAGACTACTGTCTAACTTTTTTTATATTGTTATCTTCCTTTTTGGAATGATGGGATTTGGTATGGCATTTGGGTATTTGGCTAGTCAGATTGAA 
TCTGTTAAGGTACCAAGTAAAGAAAGTTTAGTCAAACAAGTTGAATCATTAACGATGATTTCGCAAATGAACTATTCTGATAATAGTTTAATTTCT 
ACTTTAGATACGGATTTACTTCGAACACCAGTAGCTAATGATGCGATTTCAGAGAATATCAAAAAAGCTATTGTATCAACAGAAGACGAACATTTT 
CAAGAACATAAAGGTATCGTGCCAAAAGCTGTTTTTCGGGCAACATTGGCTTCTGTATTGGGATTTGGAGAAGCTAGTGGAGGTTCGACCTTAACA 
CAGCAATTAGTCAAGCAACAAGTTTTGGGAGACGATCCCACATTTAAGCGCAAGTCTAAGGAGATCGTTTACGCTCTTGCCTTAGAGCGTTATATG 
TCCAAAGACAATATCTTATGTGATTATCTTAATGTTTCACCTTTTGGCCGTAACAACAAGGGTCAAAATATTGCTGGTGTTGAAGAAGCTGCGCGT 
GGCATTTTTGGCGTTTCTGCCAAAGATTTAACGGTGCCACAGGCAGCATTTTTGGCGGGTCTTCCGCAGAGTCCTATTGTTTACTCTCCTTATTTG 
TCAACGGGACAACTGAAATCAGAAAAGGACATGGCTTATGGCATCAAGCGTCAGCAAAATGTTCTCTTTAACATGTACCGTACAGGTGTTCTGTCT 
AAAAAAGAATACGAGGACTATAAGGCTTATCCGATTCAAAAG3ATTTTATTCAACCGGGAAGTGCAATAGTAAATAATCACGATTACCTTTATTAC 
ACGGTGTTAGCGGATGCTAAGAAAGCCATGTATAGCTATTTGATTAAGCGAGATAAGGTGTCTAGTCGTGACTTGAAAAATGACGAGACTAAGGCT 
GCTTATGAAGAGAGAGCCTTAACAGAATTGCAACAGGGTGGCTATACCATCACCACAACCATTAATAAGCCTATTTACAATGCGATGCAGACAGCG 
GCAGCTCAGTTTGGTGGCTTGTTAGATGATGGCACTGGTACAGTTCAAATGGGAAATGTCTTGACAGACAATGCGACTGGTGCTGTGTTAGGTTTT 
GTTGGTGGTAGAGATTATGCTCTGAATCAAAATAATCATGCTTTCAATACAGTTAGATCGCCAGGTTCTAGCATTAAACCGATAATCGCTTATGGT 
CCTGCTATTGATCAAGGTTTAATGGGGAGTGCTAGCGTTTTGTCTAATTACCCAACAACTTACTCGAGTGGCCAAAAAATCATGCATGCTGATAGT 
GAAGGAACAGCCATGATGCCACTTCAAGAGGCCCTAAATACTTCTTGGAACATCCCAGCTTTTTGGACACAGAAATTACTGCGTGAAAAAGGTGTC 
-^ruT^RAAAATTATATGACAAAAATGGGTTATAAGATTGCAGACTACTCGATTGAAAGTTTACCTCTAGGGGGCGGTATTGAAGTCTCGGTTGCT 
CAACAAACCAATGCTTACCAAATGCTTTCAAACAATGGCTTATATCAAAAGCAATATATTGTAGATAAGATTACTGCTAGCGATGGTACAGTCGTT 
TACAAACATGAAAATAAGCCAATTCGTATTTTTTCTGCAGCAACAGCTACGATTTTACAAGAATTGTTGAGAGGTCCGATTACTTCAGGCGCTACG 
ACTACTTTCAAGAACCGTTTGGCGGCTATTAATCCGTGGCTTGCTAAT3CTGATTGGATTGGTAAGACCGGAACAACTGAGAATTATACGGATGTT 
TGGCTAGTCCTGTCTACTCCAAAAGTTACTTTAGGCGGTTGGGCAGGACATGATGACAATACCTCATTAGCGCCATTAACAGGATATAACAATAAT 
TCTAATTATCTTGCCTATTTAGCTAATGCCATTAATCAGGCCGATCCCAATGTTATTGGAGTAGGGCAACGCTTCAACTTAGATCCAGGAGTCATT 
AAGGCGAATGTCTTGAAGTCAACAGGTTTACAACCAGGAACTGTTAATGTCAATGGACATACTTTTTCTGTTGGTGGAGAAATGACCACCAGTCTA 
TGGTCCCAAAAAGGACCGGGGGCTATGACTTACCGATTTGCTATTGGTGGCACGGATGCCGATTATCAAAAAGCCTGGGGGAACTTCGGGTTCAGA 
AAAAAT 

SEQ ID 376 

MRYFMVKWNTKQKRISHQRLGLLDLGPVLLRTLRLLSNFFYIVIFLFGMMGFGMAFGYLASQIESVKVPSKESLVKQVESLTMISQMNYSDKSLIS 
TLDTDLLRTPVANDAISENIKKAIVSTEDEHFQEHKGIVPKAVFRATLASVLGFGEASGGSTLTQQLVKQQVLGDDPTFKRKSKEIVYALALERYM 
SKDNILCDYLNVSPFGRNNKGQNIAGVEEAARGIFGVSAKDLTVPQAAFIjAGLPQSPIVYSPYLSTGQLKSEKDMAYGIKRQQNVLFNMYRTGVLS 
KKEYEDYKAYPIQKDFIQPGSAIVNNHDYLYYTVIiADAKKAMYSYLIKRDKVSSRDLKNDETKAAYEERALTELQQGGYTITTTIKKPIYNAMQTA 
AAQFGGLLDDGTGTVQMGNVLTDNATGAVLGFVGGRDYALNQNNHAFNTVRSPGSSIKPIIAYGPAIDQGLMGSASVLSNYPTTYSSGQKIMHADS 
EGTAMMPLQEALNTSWNIPAFWTQKLLREKGVDVENYMTKMGYKIADYSIESLPLGGGIEVSVAQQTNAYQMLSNNGLYQKQYIVDKITASDGTW 
YKHENKPIRIFSAATATILQELLRGPITSGATTTFKNRLAAINPWLANADWIGKTGTTENYTDVWLVLSTPKVTLGGWAGHDDNTSLAPLTGYNNN 
SWYLAYLANAINQADPNVIGVGQRFNLDPGVIKANVLKSTGLQPGTVNVNGKTFSVGGEMTTSLWSQKGPGAMTYRFAIGGTDADYQKAWGNFGFR 
KN 

SEQ ID 377 

TTGGCAGGACATGAAGTTCAGTACGGAAAACACCGTACACGTCGTAGCTT"TCAAGAATTAAGGAAGTTCTTGATTTACCAAACTTAATTGAAATT 
CAAACTGATTCATTCCAAGATTTTCTTGATGCTGGCTTGAAAGAAGTATTTGAGGATGTACTTCCAATTTCAAACTTTACAGATACTATGGATCTT 
GAATTTGTTGGTTATGAATTAAAAGAACCTAAATATACTTTGGAAGAAGCTCGTATCCATGATGCTAGCTACTCAGCACCTATTTTTGTTACTTTC 
CGTTTAGTTAATAAAGAAACTGGTGAAATTAAAACTCAAGAAGTTTTCTTCGGTGATTTTCCAATTATGACTGAAATGGGTACTTTCATCATCAAT 
GGTGGTGAACGTATCATTGTTTCACAATTAGTCCGTTCTCCTGGTGTTTACTTTAATGATAAGGTAGATAAAAATGGAAAAGTTGGTTATGGGTCA 
ACTGTTATCCCTAACCGTGGAGCTTGGTTGGAACTTGAGACAGACGCAAAAGATATTGCTTATACACGTATCGACCGCACACGTAAAATTCCATTT 
ACAACACTAGTCCGTGCACTTGGTTTCTCTGGAGACGATGAAATTGTTGACATCTTTGGTGACAGTGAACTTGTTCGCAATACTATTGAAAAAGAC 
ATTCATAAAAATCCAAGTGATTCTCGTACAGATGAAGCACTTAAAGAAATCTATGAACGTCTTCGTCCAGGTGAACCAAAAACTGCAGACAGCTCA 
CGTAGTCTTTTAGTTGCACGTTTCTTTGATCCACGTCGTTATGACTTAGCGGCTGTTGGTCGTTATAAGATTAATAAAAAACTGAATCTTAAAACA 
CGCCTATTGAACCAAACAATCGCTGAAAATTTAGTTGATGGTGAAACAHGAGAGATTCTTGTTGAAGCTGGAACCGTTATGACACGAGATGTCATT 
GATTCAATTGCAGAGCATATCGATGGAGACTTAAACAAGTTTGTCTACACACCAAATGATTATGCTGTAGTTACTGAACCAGTTATTCTTCAAAAA 
TTCAAAGTTGTTGCTCCAACTGATCCAGACCGTGTTGTTACTATTGTTGGAAACTCAAATCCTGAAGATAAAGTTCGTGCCTTAACTCCTGCAGAT 
ATTTTAGCAGAGATGTCATACTTCTTAAACCTTGCAGAGGGTATCGGTAAGGTAGATGACATTGACCATTTAGGTAACCGTCGTATTCGTGCAGTT 
GGTGAATTACTTGCGAACCAATTCCGTATCGGACTTGCTCGTATGGAACGCAATGTCCGCGAACGTATGTCTGTACAAGACAATGAAGTCTTGACA 
CCTCAACAAATCATTAACATTCGTCCAGTGACTGCCGCCGTTAAAGAATTCTTTGGTTCATCACAGCTGTCACAATTCATGGACCAACACAACCCT 
CTATCAGAATTGTCGCACAAACGCCGTCTCTCTGCCTTAGGACCTGGTGGTTTGACACGTGACCGTGCTGGATATGAAGTTCGTGACGTGCACTAT 
ACCCACTATGGGCGCATGTGTCCGATTGAAACACCTGAAGGTCCAAACATTGC-TTTGATTAATAACTTATCTTCATTTGGACACCTCAATAAATAT 
GGATTTATTCAAACACCATATCGTAAAGTAGATCGTTCTACTGGTGCGGTAACGAACGAAATTGTTTGGTTGACTGCTGATGAAGAAGATGAATTT 
ACAGTTGCACAAGCCAACTCTAAGCTTAACGAAGACGGTACATTTGCAGAAGAAATCGTTATGGGTCGTCATCAAGGTAATAACCAAGAGTTTCCT 
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TCAAGCATTGTTGACTTTGTTGACGTGTCACCTAAGCAAGTAGTTGCTGTCGCAACAGCATGTATTCCTTTCTTGGAAAATGATGACTCTAACCGT 
GCCTTGATGGGTGCCAACATGCAACGTCAGGCTGTGCCATTGATTGATCCAAAAGCACCATATGTTGGTACTGGTATGGAGTATCAAGCAGCCCAC 
GATTCAGGTGCAGCTGTGATTGCTAAACATGATGGTCGTGTTATTTTTTCAGATGCTGAAAAAGTTGAAGTGCGTCGCGAAGATGGTTCTCTTGAT 
GTTTATCATGTTCAAAAATTCCGCCGTTCAAACTCAGGTACTGCTTATAACCAACGTACCTTAGTTAAAGTTGGTGATCTCGTTGAAAAAGGTGAT 
TTTATCGCCGACGGACCATCTATGGAAAATGGTGAAATGGCTCTTGGACAAAACCCAGTTGTTGCTTATATGACTTGGGAAGGTTATAACTTCGAG 
GATGCCGTTATCATGAGTGAGCGCCTTGTGAAAGAAGATGTCTATACATCTGTTCACTTGGAAGAATTCGAATCTGAAACGCGTGATACAAAGCTT 
GGGCCTGAAGAAATTACTCGTGAAATTCCAAATGTTGGTGAAGATTCACTACGTGATCTCGATGAAATGGGAATTATCCGCATTGGTGCTGAGGTA 

TCACGTGAAGTTCGTGATACTTCACTACGTGTACCTCACGGTGGCGATGGAGTAGTTCGTGACGTTAAAATCTTTACTCGTGCAAATGGTGATGAA 
TTGCAATCAGGTGTTAATATGCTTGTCCGCGTTTATATCGCTCAAAAACGTAAAATCAAAGTCGGTGATAAGATGGCCGGTCGTCACGGAAACAAA 
GGTGTCGTCTCACGTATTGTTCCTGTTGAAGATATGCCTTACTTACCAGATGGAACGCCAGTTGATATCATGTTGAACCCACTTGGGGTGCCATCA 
CGTATGAATATCGGACAAGTTATGGAGCTTCATTTAGGTATGGCTC-CTCGTAATTTAGGTATTCATATTGCAACGCCAGTCTTTGATGGGGCTTCT 
TCAGAAGACCTTTGGGAAACTGTTCAAGAAGCAGGTATGGATTCAGATGCTAAGACTGTTCTTTATGATGGTCGTACTGGTGAACCATTCGATAAC 
CGTGTGTCAGTTGGTGTCATGTACATGATCAAACTTCACCACATGGTTGATGATAAACTTCATGCCCGTTCAGTAGGACCATACTCACTTGTTACT 
CAACAACCACTTGGAGGTAAAGCTCAATTTGGTGGACAACGTTTTGGTGAGATGGAGGTTTGGGCGCTTGAAGCTTATGGTGCTTCAAATGTTCTT 
CAAGAAATTTTAACATACAAATCTGATGATGTTACAGGACGTCTTAAAGCTTATGAAGCTATCACAAAAGGTAAGCCAATTCCAAAACCAGGTGTT 



CTTGATGAAGGTGAAGATGATGATGTGATGCACGTTGATGACCTTGAAAAAGCACGTGTGAAACAAGAAGCTGAAGAAAAACAAGCTGAACAAGTA 
TCTGAAGTCGTTCAAGAAGAT 

SEQ ID 378 

MAGHEVQYGKHRTRRSFSRIKEVLDLPNLIEIQTDSFQDFLDAGLKEVFEDVLPISNFTDTMDLEFVGYELKEPKYTLEEARIHDASYSAPIFVTP 
RLVKKETGEIKTQEVFFGDFPIMTEMGTFIINGGERIIVSQLVRSPGVYFNDKVDKNGKVGYGSTVIPNRGAV7LELETDAKDIAYTRIDRTRKIPF 
TTLVRALGFSGDDEIVDIFGDSELVRKTIEKDIHKNPSDSRTDEALKEIYERLRPGEPKTADSSRSLLVARFFDPRRYDLAAVGRYKINKKLNLKT 
RLLNQTIAENLVDGETGEILVEAGTVMTRDVIDSIAEHIDGDLNKFVYTPtTDYAWTEPVILQKFKWAPTDPDRWTIVGNSNPEDKVRALTPAD 
ILAEMSYFLNLAEGIGKVDDIDHLGNRRIRAVGELLANQFRIGLARMERHVRERMSVQDNEVLTPQQIINIRPVTAAVKEFFGSSQLSQFMDQHNP 
LSELSHKRRLSALGPGGLTRDRAGYEVRDVHYTHYGRMCPIETPEGPNIGLINNLSSFGHLNKYGFIQTPYRKVDRSTGAVTNEIVWLTADEEDEF 
TVAQANSKLNEDGTFAEEIVMGRHQGNNQEFPSSIVDFVDVSPKQWAVATACIPFLENDDSNRALMGANMQRQAVPLIDPKAPYVGTGMEYQAAH 
DSGAAVIAKHDGRVIFSDAEKVEVRREDGSLDVYHVQKFRRSNSGTAYNQRTLVKVGDLVEKGDFIADGPSMENGEMALGQNPWAYMTWEGYNFE 
DAVIMSERLVKEDVYTSVHLEEFESETRDTKLGPEEITREIPNVGEDSLRDLDEMGIIRIGAEVKEGDI1VGKVTPKGEKDLSAEERLLHAIFGDK 
SREVRDTSLRVPHGGDGWRDVKIFTRANGDELQSGVNMLVRVYIAQKRKIKVGDKMAGRHGUKGWSRIVPVEDMPYLPDGTPVDIMLNPLGVPS 
RMNIGQVMELHLGMAARNLGIHIATPVFDGASSEDLWETVQEAGMDSDAKTVLYDGRTGEPFDNRVSVGVMYMIKLHHMVDDKLHARSVGPYSLVT 
QQPLGGKAQFGGQRFGEMEVWALEAYGASWVLQEILTYKSDDVTGRLKAYEAITKGKPIPKPGVPESFRVLVKELOSLGLDMRVLDEDDNEVELRD 
LDEGEDDDVMHVDDLEKARVKQEAEEKQAEQVSEWQED 

SEQ ID 379 

I - 1 MACATGAAGTTCGATACGGAAAACACCGTACACGTCGTAGCTTTTCAAGAATCAAAGAAGTTCTTGATTTACCAAATTTGATTGAAATT 
CAAACTGACTCATTCCAAGATTTCCTCGATTCAGGTTTGAAAGAAGTATTTGAAGATGTACTTCCTATTTCAAACTTTACGGATACTATbi - - > 
GAATTTGTTGGTTACGAATTTAAAGAACCTAAATATACCCTTGAAGAAGCTCGTATCCACGATGCAAGTTATTCTGCACCAATCTTTGTTACCTTC 
CGTTTGGTCAATAAAGAAACTGGTGAGATTAAAACTCAAGAAGTCTTCTTTGGTGATTTCCCAATCATGACGGAAATGGGTACCTTTATTATCAAT 
G ,T J-^TGAACGTATCATCGTTTCTCAGTTGGTGCGTTCTCCAGGTGTTTATTTCAACGATAAAGTTGATAAAAACGGTAAAGTTGGTTACGGATCA 
A L a, v ] x; a T "T 'C;; TA A CCGTGGGGCTTGGTTGGAATTAGAGACTGACTCAAAAGACATTGCCTACACTCGTATTGACCGTACCCGTAAGATTCCATTC 
ACAACCTTGGTTCGTGCCCTTGGTTTCTCAGGTGATGATGAAATTGTTGATATCTTTGGTGAAAGCGACCTTGTTCGTAATACCATTGAAAAAGAC 
ATTCACAAAAATCCAAGTGATTCTCGTACAGACGAAGCCCTTAAAGAAATTTACGAGCGTCTTCGTCCAGGTGAGCCAAAAACTGCAGAT'-r^r'r-T 
CGTAGTCTTTTGATTGCGCGTTTCTTTGATGCACGTCGTTACGATTTGGCTGCGGTTGGTCGTTACAAAGTGAACAAAAAACTTAATATCAAGACT 
CGTCTTTTGAACCAAATCATTGCTGAAAACCTTGTGGATGCTGAAACTGGCGAAATTTTGGTAGAAGCTGGAACTGAGATGACTCGTAGCGTCATC 
GAATCCATCGAAGAACACCTTGACGGTGATTTGAACAAGTTTGTTTACACACCAAATGATTACGCTGTGGTTACTGAACCAGTTGTCCTTCAAAAG 
TTCAAGGTTGTGTCACCAATTGATCCTGATCGTGTAGTAACTATTGTTGGTAATGCCAATCCAGATGATAAGGTTCGTGCATTGACACCTGCTGAT 
ATTTTGGCAGAAATGTCTTACTTCTTGAACCTTGCTGAAGGTCTTGGAAAAGTTGACGATATTGACCACTTGGGTAACCGTCGTATCCGTGCCGTT 
GGTGAATTGCTTGCCAACCAATTCCGCATCGGTCTTGCTCGTATGGAGCGTAACGTGCGTGAGCGTATGTCTGTTCAAGACAACGATGTGTTAACA 

TTGTCAGAGTTGTCTCACAAACGTCGTTTATCTGCCTTAGGACCTGGTGGTTTGACACGTGACCGTGCTGGTTATGAGGTTCGTGACGTGCATTAC 
ACGCACTATGGCCGTATGTGTCCGATTGAAACACCTGAAGGACCAAACATTGGTTTGATTAATAACTTGTCTTCATTTGGACATCTTAATAAATAT 
GGTTTCATCCAAACACCTTACCGTAAGGTTGACCGTGCGACTGGTACGGTAACTAACGAGATTGTTTGGTTGACTGCCGACGAAGAAGACGAATAC 
ACAGTTGCACAGGCCAATTCGAAACTAAACGAAGATGGCACTTTTGCTGAAGAAATCGTTATGGGTCGTCACCAAGGTAATAACCAAGAATTTTCT 

GCCCTCATGGGTGCCAACATGCAACGTCAGGCTGTGCCATTGATTGATCCAAAAGCACCATATGTTGGTACTGGTATGGAATATCAAGCTGCCCAT 
GACTCAGGCGCTGCGGTGATTGCTCAGCAAAATGGTAAAGTTGTCTTTTCTGATGCTGAAAAAGTGGAAATCCGTCGTCAAGATGGCTCGCTTGAT 
GTTTACCACATTACCAAATTCCGTCGTTCAAACTCAGGAACAGCCTATAACCAACGCACCCTTGTTAAAGTAGGAGACATTGTTGAAAAAGGTGAT 
TTCATCGCTGATGGACCTTCTATGGAAAATGGTGAAATGGCTCTTGGACAAAACCCAGTCGTTGCTTACATGACTTGGGAAGGTTATAACTTTGAG 
GATGCCGTTATCATGAGTGAGCGCCTTGTGAAAGAAGATGTCTACACATCTGTTCACTTGGAAGAATTCGAATCTGAAACGCGTGATACAAAACTT 
GGCCCTGAAGAAATCACTCGGGAAATCCCAAATGTTGGTGAAGAAGCCCTCAAAGACCTTGACGAAATGGGCATTATCCGTATCGGTGCTGAGGTT 
AAAGAAGGCGACATCTTAGTAGGTAAAGTCACACCTAAAGGTGAAAAAGACCTTTCTGCTGAAGAACGTTTACTTCACGCCATCTTTGGGGATAAA 
TCGCGTGAAGTGCGTGATACCTCACTTCGTGTCCCTCACGGTGGTGATGGTATCGTTCGTGATGTGAAAATCTTTACACGCGCTAACGGCGATGAA 
TTGCAATCAGGTGTTAATATGCTTGTGCGTGTTTACATCGCTCAAAAACGTAAAATCAAGGTCGGAGATAAAATGGCCGGTCGTCACGGAAACAAG 
GGTGTCGTTTCACGTATTGTACCAGTTGAAGACATGCCATACCTTCCAGACGGAACACCAGTTGACATCATGTTGAACCCTCTTGGGGTGCCATCA 

TCAGAAGACCTTTGGGACACTGTTCGTGAAGCTGGTATC-C-ATAGCGATGCTAAGACGGTCCTTTATGATGGTCGCACCGGTGAACCATTTGACAAC 
CGTGTATCCGTTGGTGTCATGTATATGATCAAACTTCACCACATGGTTGATGATAAACTTCATGCCCGTTCTGTAGGACCATACTCACTTGTTACC 
CAACAGCCACTTGGTGGTAAAGCTCAATTTGGTGGACAACGTTTTGGTGAGATGGAGGTTTGGGCCCTTGAAGCTTATGGTGCATCAAATGTTCTT 
CAAGAAATCTTGACCTACAAGTCAGATGACGTCACAGGACGTT'TGAAAGCCTATGAAGCGATTACTAAAGGTAAACCAATTCCAAAACCAGGTGTA 
CCAGAATCCTTCCGTGTTCTTGTAAAAGAATTGCAATCGCTTGGTCTTGATATGCGTGTGCTTGACGAGGATGATAATGAAGTGGAACTTCGTGAT 
CTTGATGAAGGTGAAGACGATGACATTATGCATGTTGACGATCTCGAGAAGGCACGTGAAAAACAAGCTCAAGAAACTCAAGAAGTTTCTGAAACA 
ACTGACGAAAAA 

SEQ ID 380 

LAGHEVRYGKHRTRRSFSRIKEVLDLPNLIEIQTDSFQDFLDSGLKEVFEDVLPISNFTDTMELEFVGYEFKEPKYTLEEARIHDASYSAPIFVTF 
RLVNKETGEIKTQEVFFGDFPIMTEMGTFIINGGERIIVSQLVRSPGVYFNDKVDKNGKVGYGSTVIPNRGAWLELETDSKDIAYTRIDRTRKIPF 
TTIiVRALGFSGDDEIVDIFGESDLVRNTIEKDIHKNPSDSRTDEALKEI YERLRPGEPKTADSSRSLLIARFFDARRYDLAAVGRYKVNKKLNIKT 
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RLLNQIIAENLVDAETGEILVEAGTEMTRSVIESIEEHLDGDLNKFVYTPNDYAWTBPWLQKPKWSPIDPDRWTIVGNANPDDKVRALTPAD 
ILAEMSYFLNLAEGLGKVDDIDHLGNRRIRAVGELLANQFRIGLARMERNVRERMSVQDNDVLTPQQIINIRPVTAAVKEFFGSSQLSQFMDQHNP 
LSELSHKRRLSALGPGGLTRDRAGYEVRDVHYTHYGRMCPIETPEGPNIGLIMMLSSFGHLNKYGFIQTPyRKVDRATGTVTNEIVWLTADEEDEY 
TVAQANSKLNEDGTFAEEIVMGRHQGNNQEFSASWDFVDVSPKQWAVATACIPFLENDDSNRALMGANMQRQAVPLIDPKAPYVGTGMEYQAAH 
DSGAAVIAQQNGKWFSDAEKVEIRRQDGSLDVYHITKFRRSNSGTAYNQRTLVKVGDIVEKGDFIADGPSMENGEMALGQNPWAYMTWEGYNFE 
DAVIMSERLVKEDVYTSVHLEEFESETRDTKjGPEEITkEIPHVGEEALKDLDEMGIIRIGAEVKEGDILVGKVTPKGEKDLSAEERLLHAIFGDK 
SREVRDTSLRVPHGGDGIVRDVKIFTRANGDELQSGWMLVRVYIAQKRKIKVGDKMAGRHGNKGWSRIVPVEDMPYLPDGTPVDIMDNPLGVPS 
RMNIGQVMELHLGMAARNLGIHIATPVFDGASSEDLWDTVREAGMDSDAKTVLYDGRTGEPFDHRVSVGVMYMIKLHHMVDDKLHARSVGPYSLVT 
QQPLGGKAQFGGQRFGEMEVWALEAYGASNVLQEILTYKSDDVTGRLKAYEAITKGKPIPKPGVPESFRVLVKELQSLGLDMRVLDEDDNEVELRD 
LDEGEDDDIMHVDDLEKAREKQAQETOEVSETTDEK 

SEQID381 

ATGATGATAAATCGAAGAAAGGTAAAACTAGTGGTTGACGTAAATCGTTTTAAA.\GTATGCAAATCACATTAGCATCACCAAGTAAGGTCCGTTCA 
TGGTCTTATGGTGAAGTTAAAAAACCTGAAACAATCAACTACCGCACATTGAAACCAGAACGTGAAGGACTTTTTGATGAAGTTATTTTTGGTCCA 

GTTCGTCGCGAACGTATGGGACATATCGAGTTAAAAGCACCAGTATCTCATATCTGGTATTTCAAAGGTATCCCATCGCGTATGGGGCTCACATTG 
GATATGAGTCCTCGTGCACTTGAAGAAGTTATTTATTTTGCGGCTTATGTTGTTATCGATCCAATGGACACACCATTAGAACCGAAGTCACTCCTT 
ACTGAGCGTGAATACCGTGAAAAACTTCAAGAGTACGGTTACGGTTCGTTTGTTGCTAAAATGGGTGCTGAAGCCATTCAAGATCTTCTTAAACGC 
GTTGATTTAGATGCAGAAATCGCAGTTCTTAAAGAGGAGTTGAAATCAGCGACAGGTCAAAAACGTGTGAAAGCAGTTCGTCGTCTGGATGTGTTA 
GATGCCTTTAAAAAATCTGGAAATAAACCAGAATGGATGGTTCTTAACATTTTACCGGTTATCCCACCGGATCTTCGTCCGATGGTTCAATTAGAT 
GGTGGTCGTTTTGCGGCATCAGACTTGAATGACCTTTACCGCCGTGTTATTAACCGTAACAATCGTTTGGCACGTTTGTTGGAATTAAATGCTCCT 
GGCATCATCGTTCAAAATGA^AAACGTATGTTACAAGAAGCTGTTGATGCGCTTATCGACAATGGTCGTCGTGGTCGTCCAATTACCGGACCAGGT 
AGTCGTCCTTTGAAATCATTAAGCCATATGCTTAAAGGTAAACAAGGTCGTTTCCGCCAAAACTTGCTTGGTAAACGTGTTGACTTCTCTGGACGT 
TCCGTTATTGCTGTTGGTCCAACACTCAAAATGTACCAATGTGGTGTACCACGTGAAATGGCTATTGAGCTCTTCAAACCTTTTGTAATGCGTGAA 
ATCGTTGCTCGTGACCTCGCAGGGAACGTTAAAGCAGCTAAACGTATGGTTGAACGTGGGGACGAGCGTATTTGGGACATCTTAGAAGAAGTTATT 
AAAGAGCACCCAGTACTTCTAAACCGTGCACCTACTCTTCACAGATTAGGTATCCAAGCGTTTGAACCTGTCCTTATTGATGGTAAGGCGCTTCGT 
CTTCACCCACTTGTATGTGAGGCCTACAATGCTGACTTTGATGGAGACCAAATGGCCATCCACGTTCCATTGTCTGAAGAAGCCCAAGCAGAAGCT 
CGTCTTTTGATGCTTGCTGCAGAGCACATCCTTAACCCTAAAGATGGTAAGCCAGTCGTAACACCATCTCAGGACATGGTTTTAGGAAATTACTAC 
CTGACTATGGAAGATGCTGGTCGTGAAGGTGAAGGCATGATTTTCAAAGATCATGACGAAGCAGTTATGGCATATCAAAATGGTTATGTTCATTTA 
CATACACGTGTTGGTATCGCTGTTGATTCAATGCCGAATAAGCCTTGGACAGAAGAGCAAAAACATAAAATCATGGTTACAACAGTTGGTAAGATT 
CTCTTCAACGATATCATGCCTGAAGATTTACCGTACTTAATTGAACCTAATAATGCAAACTTGACAGAAAAAACTCCAGATAAATACTTCTTAGAG 
CCAGGTCAGGATATTCAAGCAGTTATTGATAACTTAGAGATTAATATTCCCTTTAAGAAGAAAAATCTTGGTAATATTATCGCAGAAACTTTTAAA 
CGTTTCCGTACAACAGAAACTTCTGCTTTCCTTGACCGTTTGAAGGACCTTGGATATTATCATTCAACACTTGCTGGTTTGACTGTGGGTATTGCT 
GATATCCCAGTTATTGACAATAAAGCTGAGATTATTGATGCAGCTCACCACAGAGTTGAAGATATCAATAAAGCCTTCCGTCGAGGTTTGATGACT 
GAAGAAGATCGTTATGTTGCTGTTACAACAACATGGCGTGAAGCTAAAGAAGCACTTGAAAAACGTCTTATTGAGACACAAGATCCAAAGAACCCT 
ATCGTTATGATGATGGACTCAGGAGCTCGTGGTAACATCTCAAACTTCTCACAACTTGCCGGTATGCGTGGTTTGATGGCTGCTCCTAACGGACGT 
ATCATGGAATTGCCAATCTTATCAAACTTCCGTGAAGGTCTTAGTGTTTTGGAAATGTTCTTCTCAACTCACGGTGCGCGTAAAGGTATGACTGAT 
ACGGCCCTTAAGACAGCCGACTCAGGTTACCTTACTCGTCGTTTGGTTGACGTTGCCCAAGATGTTATTATTCGTGAAGATGACTGTGGAACAGAC 
CGCGGTTTGACAATCACAGCAATTACAGATGGTAAAGAGGTTACTGAGACACTTGAAGAGCGTTTGATAGGACGTTATACTAAGAAGTCAATCAAA 
CATCCTGAGACAGGTGAAATTCTCGTTGGTGCAGATACCTTAATTACTGAAGATATGGCTGCTAAAGTTGTTAAAGCGGGCGTTGAGGAAGTAACT 
ATCCGATCAGTATTTACATGTAACACTCGCCATGGTGTTTGTCGTCACTGTTACGSTATTAACTTGGCAACAGGTGATGCTGTTGAGGTTGGTGAA 
GCAGTTGGTACTATTGCAGCTCAATCTATCGGTGAACCAGGGACACAGCTTACAATGCGTACCTTCCATACCGGTGGTGTTGCTTCAAATACTGAT 
ATTACACAAGGTCTCCCACGTATCCAAGAAATCTTTGAAGCACGTAACCCTAAAGGTGAGGCAGTTATTACTGAAGTTAAGGGTGAAGTCGTTGCA 
ATTGAAGAAGACTCTTCAACACGTACTAAGAAAGTATTCGTTAAAGGTCAGACAGGTGAGGGAGAATACGTTGTTCCATTTACAGCACGTATGAAA 
GTTGAAGTTGGTGATGAAGTAGCTCGTGGTGCGGCCTTAACTGAAGGATCTATCCAACCAAAACGTCTCCTTGAAGTTCGTGATACTTTATCTGTT 
GAAACGTACCTACTTGCTGAAGTACAAAAAGTTTACCGTAGCCAAGGGGTAGAAATCGGAGATAAACACGTTGAGGTAATGGTTCGTCAAATGCTC 
CGTAAAGTTCGTGTCATGGATCCAGGAGATACAGATCTTCTTCCAGGTACACTTATGGATATTTCAGACTTTACAGATGCTAACAAAGATATTGTT 

CAAGAAACAACACGTGTCCTTACAGATGCTGCTATCCGTGGTAAGAAAGATCACTTACTTGGTCTTAAAGAAAATGTTATTATCGGTAAAATCATT 
CCAGCGGGTACTGGTATGGCTCGTTACCGTAATATTGAACCACTTGCTGTTAATGAAGTTGAGATTATTGAAGGAACTCCTGTTGATGCAGAAGTT 
ACGGAAGTATCAACACCTACAACAGAAGAT 

SEQ ID 382 

MMINRRKVKLWDWRFKSMQITLASPSKVRSWSYGEVKKPETINyRTLKPEREGLFDEVIFGPTKDWECACGKYKRIRYKGIICDRCGVEVTRAK 
VRRERMGHIELKAPVSHIWYFKGIPSRMGLTLDMSPRALEEVIYFAAYWIDPMDTPLEPKSLLTEREYREKLQEYGYGSFVAKMGAEAIQDLLKR 
VDLDAEIAVLKEELKSATGQKRVKAVRRIjDVLDAFKKSGNKPEWMVLNrLPVIPPDLRPMVQLDGGRFAASDLNDLYRRVINRNNRLARLLELNAP 
GIIVQNEKRMLQEAVDALIDNGRRGRPITGPGSRPLKSLSHMLKGKQGRFRQNLLGKRVDFSGRSVIAVGPTIiKMYQCGVPREMAIEIiFKPFVMRE 
IVARDLAGNVKAAKRMVERGDERIWDILEEVIKEHPVLI.NRAPTLHRLGIQAFEPVLIDGKALRLHPLVCEAYNADFDGDQMAIHVPLSEEAQAEA 
RLLMLAAEHILNPKDGKPVVTPSQDMVLGNYYLTMEDAGREGEGKIFKDHDEAVMAYQNGYVHLHTRVGIAVDSMPNKPWTEEQKHKIMVTTVGKI 
LFKDIMPEDLPYLIEPNNANLTEKTPDKYFLEPGQDIQAVIDNLEINIPFKKKNLGNIIAETFKRFRTTETSAFLDRLKDLGYYHSTLAGLTVGIA 
DIPVIDNKAEIIDAAHHRVEDINKAFRRGLMTEEDRYVAVTTTWREAKEALEKRLIETQDPKNPIVMMMDSGARGNISNFSQLAGMRGLMAAPNGR 
IMELPILSNFREGLSVLEMFFSTHGARKGMTDTALKTADSGYLTRRLVDVAQDVIIREDDCGTDRGLTITAITDGKEVTETLEERLIGRYTKKSIK 
HPETGEIIjVGADTLITEDMAAKVVKAGVEEVTIRSVFTCNTRHGVCRHCYGINLATGDAVEVGEAVGTIAAQSIGEPGTQLTMRTFHTGGVASKTD 
ITQGLPRIQEIFEARNPKGEAVITEVKGEWAIEEDSSTRTKKVFVKGQTGEGEYWPFTARMKVEVGDEVARGAALTEGSIQPKRLLEVRDTLSV 
ETYLLAEVQKVYRSQGVEIGDKHVEVMVRQMLRKVRVMDPGDTDLLPGTLMDISDFTDANI03IVISGGIPATSRPVLMGITKASLETNSFLSAASF 
QETTRVLTDAAIRGKKDHLLGLKENVIIGKIIPAGTGMARYRNIEPLAVNEVEIIEGTPVDAEVTEVSTPTTED 

SEQ ID 383 

GTGGTTGACGTAAATCGTTTTAAAAGTATGCAAATCACATTAGCCTCACCAAGTAAGGTCCGTTCATGGTCTTATGGTGAAGTTAAAAAACCTGAA 
ACAATCAACTACCGTACATTAAAACCAGAACGTGAAGGACTCTTTGACGAAGTCATCTTTGGTCCAACAAAAGACTGGGAATGTGCGTGTGGTAAG 
TACAAACGTATCCGTTATAAAGGGATCGTTTGTGATCGCTGTGGGGTTGAGGTAACTCGTGCTAAAGTACGTCGTGAACGTATGGGTCACATTGAG 
TTAAAAGCTCCTGTATCACATATCTGGTATTTCAAAGGGATTCCATCTCGTATGGGATTGACTCTTGATATGAGTCCTCGTGCCCTTGAAGAAGTG 
ATCTATTTTGCGGCTTATGTGGTCATTGATCCAAAAGATACACCGCTTGAACCAAAATCATTATTAACAGAACGTGAATACCGTGAAAAACTACAA 
GAGTATGGTCATGGGTCATTTGTCGCTAAGATGGGTGCTGAAGCCATTCAAGATCTCTTGAAACGTGTGGACTTGGCAGCTGAAATCGCTGAATTA 
AAAGAAGAGTTGAAATCTGCTTCTGGTCAAAAACGGATTAAAGCAGTrCGTCGTTTAGACGTCCTTGATGCCTTTAACAAATCTGGAAATAAACCA 
GAATGGATGGTTCTTAACATCCTGCCGGTTATTCCACCAGATCTTCGTCCGATGGTTCAATTGGATGGTGGTCGTTTTGCGGCATCAGACTTGAAT 
GACTTGTACCGTCGTGTGATTAACCGTAATAACCGTTTGGCACGTTTGTTAGAACTTAATGCCCCTGGCATCATTGTTCAAAATGAAAAACGAATG 
CTTCAAGAAGCCGTTGATGCTTTGATTGATAATGGTCGTCGTGGTCGTCCAATCACTGGACCAGGAAGTCGTCCATTGAAATCATTGAGCCACATG 
CTTAAAGGTAAACAAGGGCGTTTCCGTCAAAACTTGCTTGGTAAACGTGTAGACTTCTCTGGACGTTCCGTTATCGCTGTTGGTCCAACCCTTAAA 
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ATHTATCAATGTGGTGTCCCACGTGAAATGGCTATCGAGCTTTTTAAACCATTTGTAATGCGCGAAATTGTTGCCAAAGAATATGCTGGTAACGTT 
AAAGCCGCTAAACGTATGGTTGAACGTGGCGACGAACGCATCTGGGATATCTTAGAAGAAGTTATCAAAGAACACCCAGTCCTACTTAACCGCGCA 
CCGACTCTTCACAGACTTGGTATTCAGGCTTTTGAACCCGTTCTTATTGACGGTAAGGCACTTCGTCTTCACCCACTTGTGTGTGAGGCCTACAAT 
GCCGACTTCGATGGAGACCAAATGGCCATTCACGTGCCACTTTCAGAAGAAGCACAAGCTGAAGCTCGTCTTTTGATGCTTGCTGCAGAGCACATC 

GAAGGTATGATTTTCAAGGATAAAGACGAAGCTGTGATGGCATATCGTAATGGTTATGCTCATCTTCATAGTCGTGTGGGTATCGCTGTTGACAGC 
ATGCCAAACAAACCTTGGAAAGACAATCAAAGACATAAAATCATGGTGACAACTGTTGGTAAGATTCTCTTTAACGATATCATGCCAGAGGACCTT 
CCTTACCTCCAAGAGCCAAACAATGCCAACTTGACAGAAGGAACACCTGATAAATACTTCCTTGAACCTGGTCAAGACATCCAAGAAGTGATTGAT 
CGCTTAGACATCAATGTGCCATTTAAGAAGAAAAACCTCGGTAACATCATTGCGGAAACCTTCAAACGTTTCCGTACAACAGAAACATCAGCCTTC 
CTTGACCGCTTGAAAGACCTTGGTTACTACCACTCAACCCTTGCTGGTTTGACAGTGGGTATCGCTGACATTCCTGTTATTGATAATAAAGCTGAA 

ACATGGCGTGAAGCTAAAGAAGCCCTTGAAAAACGTCTGATTGAAACACAAGATCCTAAGAACCCAATCGTTATGATGATGGACTCAGGAGCTCGT 
GGTAACATCTCAAACTTCTCACAGCTTGCTGGTATGCGTGGTTTGATGGCTGCTCCTAACGGACGCATCATGGAACTTCCTATCTTGTCAAACTTC 
CGTGAAGGTTTGAGCGTTTTGGAAATGTTCTTCTCAACCCACGGTGCACGTAAAGGGATGACCGATACGGCCCTTAAAACAGCCGACTCAGGTTAC 
CTTACTCGTCGTTTGGTTGACGTTGCCCAAGATGTTATCATTCGTGAGGACGATTGTGGCACTGATCGTGGTCTTCTTATCCGTGCTATTACAGAT 
GGTAAAGAAGTTACCGAAACGCTTGAAGAGCGTCTTCAAGGTCGTTACACACGTAAATCAGTCAAACACCCTGAAACTGGTGAAGTCTTGATTGGT 
GCTGACCAATTAATCACTGAAGACATGGCTCGTAAGATTGTTGATGCAGGTGTTGAAGAAGTGACCATTCGTTCTGTCTTTACCTGTGCGACTCGT 
CATGGTGTCTGCCGTCACTGTTATGGTATCAACTTGGCAACTGGTGATGCTGTTGAAGTGGGTGAAGCAGTTGGTACTATTGCTGCCCAATCTATC 
GGTGAGCCTGGTACTCAGCTTACCATGCGTACCTTCCACACGGGTGGTGTAGCCTCAAATACCGATATCACCCAGGGTCTTCCTCGTATTCAAGAG 
ArCTTTGAAGCACGTAATCCTAAAGGGGAAGCGGTCATTACTGAAGTGAAAGGGAATGTCGTCGAGATTGAAGAAGATGCGTCAACTCGTACCAAG 
AAAGTCTACGTTCAAGGAAAAACTGGCATGGGCGAATATGTCATACCATTTACAGCACGTATGAAAGTTGAAGTTGGCGACGAAGTTAATCGCGGA 
GCTGCCCTTACAGAAGGGTCAATTCAACCGAAACGTCTCCTTGAAGTGCGTGATACCTTGTCAGTTGAAACGTACCTTCTTGCAGAAGTACAAAAA 
GTTTACCGTAGCCAAGGGGTAGAAATCGGAGACAAACACGTTGAGGTAATGGTTCGCCAAATGCTTCGTAAAGTTCGTGTCATGGATCCAGGTGAT 
ACAGACCTCCTTCCAGGTACACTTATGGATATTTCTGATTl'CACAGATGCTAACAAAGATATTGTTATCTCTGGTGGTATTCCTGCGACATCTCGT 

GCTATCCGTGGTAAAAAAGATCATCTTCTTGGTCTTAAAGAAAATGTTATCATTGGTAAAATCATCCCAGCTGGTACTGGTATGGCTCGTTACCGT 

SEQ ID 384 

WDVNRFKSMQITLASPSKVRSWSYGEVKKPETINYRTLKPEREGLPDEVIFGPTKDWECACGKYKRIRYKGIVCDRCGVEVTRAKVRRERMGHIE 
LKAPVSHIWYPKGIPSRMGLTLDMSPRALEEVIYFAAYWIDPKDTPLEPKSLLTEREYREKLQEYGHGSFVAKMGAEAIQDLLKRVDLAAEIAEL 
KEELKSASGQKRIKAVRRLDVLDAFNKSGNKPEWMVLNIIjPVIPPDLRPMVQLDGGRFAASDLNDLYRRVIIJRNNRLARLLELNAPGIIVQNEKRM 
LQEAVDALIDNGRRGRPITGPGSRPLKSLSHMLKGKQGRFRCNLLGKRVDFSGRSVIAVGPTLKMYQCGVPREMAIELFKPFVMREIVAKEYAGNV 
K=AKRMVERGDERIWDILEBVIKEHPVLLNRAPTI,HRLGIQAFEPVLIDGKALRLHPLVCEAYNADFDGDOMAIHVPLSEEAOAEARLLMLAAEHI 
LNPIODGKPVVTPSQDMVLGNYYLTMEDAGREGEGMIFKDKDEAVMAYRNGYAHLHSRVGIAVDSMPNKPWKDHQRHKIMVTTVGKILFNDIMPEDIi 
PYLQEPKKAWLTEGTPDKYFLEPGQDIOEVIDRLDIWVPFKKKNLGIirilAETFKRFRTTETSAFLDRLKDLGYYHSTLAGLTVGIADIPVIDNKAE 
IIDAAHHRVEEINKAFRRGLMTDDDRWAVTTTWREAKEALEKRLIETQDPKNPIVMMMDSGARGNISNFSQLAGMRGLMAAPWGRIMELPILSNF 
REGLSVLEMFFSTHGARKGMTDTALKTADSGYLTRRLVDVAQDVIIREDDCGTDRGLLIRAITDGKEVTETLEERLQGRYTRKSVKHPRTGEVLIG 
ADQIiITEDMARKIVDAGVEEVTIRSVFTCATRHGVCRHCYGINLATGDAVEVGEAVGTIAAQSIGEPGTQI.TMRTFHTGGVASMTDITQGLPRIQE 
IFEARNPKGEAVITEVKGNVVEIEEDASXRTKKVYVQGKTGMGEYVIPFTARMKVEVGDEWRGAAI.TKGSIQPKRLLEVRDTLSVETYLLAEVQK 
VsT;SO^A/EIGDICHViVMVRQMLRKVRVMDPGDTDLLPGTIiMDISDFTDANKDIVISGGIPATSRPVLMGITKASLETNSFT,SAASFQETTRVLTDA 
AIRGKKDHLLGLKENVIIGKIIPAGTGMARYRNIEPQAMNEIEVIDHTEVSAEAVFTAEAE 

SEQ ID 385 

ATGTATCAAGTTGTAAAAATGTTTGGTGATTGGGAACCATGGTGGTTTATTGAAGGTTGGGAGGAAGATATTACTGAAATTGCTGAGTATGATACC 
TTATCAGAAGCTTTGCTCTATTTTCAAGAGGAGTGGGATAGGGGACAGGAAAAGTGGCCTTATTTTCAAAGTAAGTCTAGTTTGTTGGCAACGTTT 
TGGAGTATAAAAGAAAAACGTTGGTGTGAAGAATGTGATGAGTACCTCCAACAGTATCATTCCTTAATGTTATTGAAAGAATGGCAAGAAATTCCT 
AAGGAAGAATCTATTGAGCGATTTGAAGTATTTAATAAGATAGCTGAGTTGCCATCGGCATGTTCTTTAAATTTG 

SEQ ID 386 

MYQWiMFGDWEPIWFIEGWEEDITEIAEYDTLSEALLYFQEEWDRGQEKWPYFQSKSSLLATFWSIKEKRWCEECDEYLQQYHSLMLLKEWQEIP 
KEESIERFEVFNKIAELPSACSLNL 

SEQ ID 387 

ATGTATCAAGTAATTAAAATGTATGGTGATTGGGAGCCTTGGTGGTTCATCGATGGATGGCAAGACGATATTATAGATGAGCAACAATTTAGTGAC 
TGGCAAGAAGCGCTTGATTATTTTAATCAAGAATGGCAGCGCATGAAAGCTATTTTTCCTAGTTATCATAGTCAAAAGAATTTGTTAGCTACTTTT 
TGGGAAAAAGAAGATAAAAGATGGTGCGAGGACTGTGACGAAGATTTGCAGCAGTTTCATTCTCTTTTACTCCTTAAAAATAAAGATATTGTACCA 
AGCAATAATTATATCCCTGAATTTGAACAACGAAATGATTCACCACAGGTAGCTTATCTTTGCAAGTTAAACCTT 

SEQ ID 388 

MYQVIKMYGDWEPWWFIDGWQDDIIDEQQFSDWQEALDYFNQEWQRMKAIFPSYHSQKNLLATFWEKEDKRWCEDCDEDLQQFHSLLLLKNKDIVP 
SNNYIPEFEQRNDSPQVAYLCKLNL 

SEQ ID 389 

ATGGTTCAATCATTAGCAAAGCAAGTCATTCATCAGGCAGTAGAAGTAAATGCTCAAGATATTTATATCATTCCCAAAGGTGATTGTTATGAACTC 
TATATGCGTATTGATGATGAAAGGCGGTTTATTGATGTTTTTGAGTTTAATAGGATGGCTAGTCTTATTAGTCACTTTAAATTTGTGGCAGGCATG 
AACGTTGGAGAAAAAAGACGAAGTCAATTAGGTTCTTGTGACTATGAACTGTCAGAGGGAAGACTGGTTTCATTACGACTATCGAGTGTGGGAGAT 
TATCGTGGTCAAGAATCTTTAGTTATTCGTATTTTGTATTCAGGTCATCAGGACTTAAAATATTGGTTTGATAATATAAAGCAAATGAAGGAAGTA 
CTGGGTATAAGAGGGCTATATCTTTTTTCCGGCCCTGTGGGGAGTGGTAAAACAACTCTCATGTATCAATTAGCTTCAGAAGTATTTAAAAATAAG 
CAAATTATCACGATTGAAGATCCGGTAGAAATCAAGAATGACAAGATGTTACAACTCCAATTGAATGAGGATATTGGAATGACTTATGATGCTTTA 
ATCAAACTGTCTTTACGGCATCGTCCAGATATTTTAATTATCGGAGAGATTAGAC-ATCAAGCGACGGCCCGTGCTGTTATTCGTGCAAGTTTAACG 
GGAGTGATGGTTTTTTCTACTATTCATGCTAAAAGTATTCCCGGAGTCTATGATAGGCTTATAGAATTAGGGGTTAACTATCAAGAGTTAGAAAAT 
AGTCTAAAATTAATAGCATATCAACGTTTAATTGGAGGAGGAAGCCTAATTGACTTTGAGACAGGTAATTTTAAAAAACACTCATCAGACAAGTGG 
AATAGACaAGTGGATATCTTGGCTGAAGAAGGACATATCAGTAAGAAACAGGCACAAGTCGAAAAAATTATCCCTCAAGAAACAACGGAAAGTAGT 
CCAACTTTT 

SEQ ID 390 

MVQSLAKQVIHQAVEVNAQDIYIIPKGDCYELYMRIDDERRFIDVFEFNRMASLISHFKFVAGMNVGEKRRSQLGSCDYELSEGRLVSLRLSSVGD 
YRGQESLVIRILYSGHQDLKYWFDNIKQMKEVLGIRGLYLFSGPVGSGKTTLMYQLASEVFKNKQIITIEDPVEIKNDKMLQLQLNEDIGMTYDAL 
IKLSLRHRPDILIIGEIRDQATARAVIRASLTGVMVFSTIHAKSIPGVYDRLIELGWYQELENSLKLIAYQRLIGGGSLIDFETGNFKKHSSDKW 
NRQVDILAEEGHISKKQAQVEKIIPQETTESSPTF 

SEQ ID 391 
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TATCGCGGGCAAGAAAGCTTAGTGATTCGTCTGCTTCATCATCAAAATAAAAGTGTACATTATTGGTTTGATGGATTGACAAAAGTAGCCAATCAG 
GTTGGCGGTAGAGGGTTGTATTTATTTGCAGGACCAGTTGGGTCTGGGAAGACAACCTTGATGTACCAGCTGATTTCGAATTATCATCAAGAAGCA 
CAGGTTATTAGTATAGAAGATCCTGTAGAAATTAAAAATCACCAAATTTTACAATTACAAGTGAATGATGATATTGGTATGACTTATGACAATTTG 
ATCAAACTGTCTTTACGCCATCGACCAGATATTTTAGTTATTGGTGAGATTCGAGATAGTCAAACAGCAAGAGCCGTTATTAGGGCTAGTCTAACA 

TGCTTAGCATTAATTGCTTACCAAAGGTTACTTAATGGAGGAGCATTGATTGACTCTACTCAAAACGAATTTGAATATTATTCCTCATCGAACTGG 
AATCAACAAATTGATCAGCTTCTTGAGGCAGGACATCTCAATCCCAAGCAAGCTAAGCTTGAAAAAATTATC 

SEQ ID 392 

MVQALAKAILAKAEQVHAQDIYILPRADQYDLFLRIGDERRLVDVYQSDRMAPLISHFKFVAGMIVGEKRRCQVGSCDYKLSKDKQLSLRLSSVGD 
YRGQESLVIRLLHHQNKSVHYWFDGLTKVANQVGGRGLyLFAGPVGSGKTTLMYQLISNYHQEAQVISIEDPVEIKNHQILQLQVNDDIGMTYDNL 
IKLSLRHRPDILVIGEIRDSQTARAVIRASLTGAMVFSTVHAKSISGVYARLLELGVTKAELSNCLALIAYQRLLNGGALIDSTQNEFEYYSSSNW 
NQQIDQLLEAGHLNPKQAKLEKI I 

SEQ ID 393 

ATGGTCACCTTCTTAAAGAGGAGTAAGTTATTGTCTGATTGTTATACAGATAGTATGAATAAGGCATTATTAGAGGGAAAAGATTTATCAAAAATG 
TTAGGAGAGTTAGGTTTTTCTGACACTGTTATCACACAGGTTGCATTAGCTGATTTGCATGGTAACATTTCAAGGAGCCTACTAAAGATTGAGTCT 

CTTAGGAATTATTTAATGCCCCAATTAGGAGAAAATAATTTTGCAACTAGACTGATTACAAATGTGCCGAATATTTTCTTATTACTTTTAGCAGTT 
GTACTTATTTTTAGTTTAATATTTTATATTATTCAAAAGCGATTGTCGCGCATTAAAGTAGCTTGTTTTTTAACAACAATTCCCTTAGTTGGATCA 
TATGTTAAGCTTTATTTAACTGCTTACTATGCCCGTGAGTGGGGAAATTTATTAAGTCAAGGTATTGAATTGGACCAAATTGTTAAAGTAATGCAA 
AATCAGAAATCCAAACTTTTTAGGGAAATAGGATATGACATGGAAGAAGGTTTTCTATCAGGTAAAGCATTTCACCAAAAAGTATTAGACTATCCG 
TTTTTCTTAACTGAGCTTAGTTTAATGATTGAATATGGCCAAGTTAAGGCGAAATTAGGAACAGAGTTAGATATATATGCTGATGAGAAGTGGGAG 
GATTTTTTTACAAAATTAGCTAGAGCGACCCAGTTAATCCAACCCGTTATTTTTATTTTTGTAGCTCTTATCATTGTTATGATTTATGCAGCAATG 
CTGTTACCAATGTATCAAAATATGGAGATATTATCA 

SEQ ID 394 

MVTFLKRSKLLSDCYTDSMNKALLEGKDLSKMLGELGFSDTVITQVALADLHGNISRSLLKIESYLANLLLVRKKVIEVATYPLILLSFLVLIMIG 
LRNYLMPQLGENKFATRLITNVPNIFLLLLAWLIFSLIFYIIQKRLSRIKVACFLTTIPLVGSYVKLYLTAYYAREWGNLLSQGIELDQIVKVMQ 
NQKSKLFREIGYDMEEGFLSGKAFHQICVLDYPFFLTELSLMIEYGQVKAKLGTELDIYADEKWEDFFTKLARATQLIQPVIFIFVALIIVMIYAAM 
LLPMYQNMEILS 

SEQ ID 395 

TTGATCAGCTTCTTGAGGCAGGACATCTCAATCCCAAGCAAGCTAAGCTTGAAAAAATTATCTAGTAAACATCAGCATAAATTCATTCAATTACTA 
GCTAATCTTTTATCTACAGGATTTAGCTTCGCAGAGGTTATTC 
GAGTCTTTATTAAAAGGACAAGGCTTAGCAGATATGTTGTCGC 

ATTCTTTTACTTTTTCTTTTTGTGATGATGCTAGGGTTGAGACGCTATTTAGTCCCTCAATTAGAAACTCAAAATCAGATAACTTACTTTCTTAAC 
CATTTTCCTGCCTTCTTTATAGGTTTTTGCTCAGGTCTTATTTTGTTGTTCGGGATGGTATGGCTACGATGGCGATCTCAAAGCCGCTTGAAACTC 
TATAGTCGGCTAAGCCGTTATCCTTTTTTAGGTAAACTGTTAAAACAATACTTAACTAGTTATTATGCTAGAGAATGGGGTACGTTAATAGGTCAA 
GGTCTTGATTTGATGACTATTTTAGACATTATGGCCATTGAGAAATCCTCACTAATGAAAGAATTAGCTGAGGACATCAGAATGAGTCTGCTTGAA 
GGGCAAGCCTTTCACATTAAAGTAGCTACCTACCCTTTTTTTAAAAAAGAATTAAGTTTAATGATTGAATACGGTGAAATCAAATCGAAACTGGGG 
GCTGAGTTGGAAATCTATGCCCAGGAAAGCTGGGAACAATTTTTTAGTCAGCTTTATCAAGTGACACAACTTATTCAACCAGCTATTTTTTTAGTA 
GTTGCTGTGACAATCGTCATGATTTATGCGGCAATCCTATTACCAATTTACCAAAATATGGGAGGTATTTTT 

SEQ ID 396 

LISFLRQDISIPSKLSLKKLSSKHQHKFIQLLAMLLSTGFSFAEVIAFLKRSQLLQLDYVLKMEESLLKGQGLADMLSGLGFSDAILTQISLADRH 
GNIETTLVAIQHYLNQMARIRRKTVEVITYPLILLLFLFVMNLGLRRYLVPQLETQNQITYFLNHFPAFFIGFCSGLILLFGMVWLRWRSQSRLKL 
YSRLSRYPFLGKLLKQYLTSYYAREWGTLIGQGLDLMTILDIMAIEKSSLMKELAEDIRMSLLEGQAFHIKVATYPFFKKELSLMIEYGEIKSKLG 
AELEIYAQESWEQFFSQLYQVTQLIQPAIFLWAVTIVMIYAAIIiLPIYQNMGGIF 

SEQ ID 397 

ATGAAAAATTTATTGTTAAAATGTAAGGATAAGAAGGTTAAAGCATTTACACTTTTAGAATGTTTGGTAGCATTGGTTACAATCACAGGAGCTTTA 
CTAGTTTATCAAGGACTGACAAAATTGTTGGCTCAACAGATAGTAGTGATGTCTTCTTCCAGTCAGTCTGAATGGGTGTTATTAACTCAGCAACTA 
AATGCAGAATTTGAAGGCGCTCATCTGGAATATTTAAGACAGAACAAACTTTATTTACGTAAGCAAGATAAGATTGTAACCTTTGGCAAATCTAAT 
AAAGATGATTTCCGTAAGACAGGTTATGATGGTCGAGGTTATCAACCAATGGTTTATGGGTTAGACAATTGTCAAATGAGTCAGACCAAAAGTATG 

SEQ ID 398 

MtCNLLLKCKDKKVKAFTLLECLVALVTITGALLVYQGLTKLLAQQIWMSSSSQSEWVLLTQQLNAEFEGAHLEYLRQNKLYLRKQDKIVTFGKSN 
KDDFRKTGYDGRGYQPMVYGLDNCQMSQTKSMVKLVFYFKDGLKRTFYYDFKEET 

SEQ ID 399 

TTGAGTAAACAATTAAGTAACATAAAAGCTTTTACCCTTCTAGAGGCGTTAATAGCCTTACTCGTGATATCAGGGTCTTTATTGGTTTATCAAGGT 
TTGACCCGAACCCTCCTTAAACATAGCCATTATCTAGCCCGTCATGATCAAGATAATTGGCTCTTATTTTCTCATCAATTGCGAGAGGAGTTAAGT 
GGAGCAAGGTTTTACAAAGTAGCTGATAATAAACTATACGTTGAAAAAGGAAAGAAAGTACTAGCTTTTGGCCAATTTAAAAGTCATGATTTTCGA 
AAATCAGCTAGTAATGGAAAAGGGTATCAACCCATGTTATTTGGAATATCACC-TAGTCATATTCACATAGAGCAGTCACAGATTTGCATTACTTTA 
AAGTGGAAAAGTGGGTTAGAAAGGACTTTTTATTATGCCTTTCAAGAC 

SEQ ID 400 

LSKQLSNIKAFTLLEALIALLVISGSLLVYQGLTRTLLKHSHYLARHDQDNWLLFSHQLREELSGARFYKVADNKLYVEKGKKVIiAFGQFKSHDFR 
KSASNGKGYQPMLFGISRSHIHIEQSQICITLKWKSGLERTFYYAFQD 

SEQ ID 401 

ATGAATTTTGAAAAAATTGAGACAGCCTATGAGCTGATTTTAGAAAATATCCAAACGATTGAGAACCAATTAAAAACTCATATTTATGATGCCTTA 
ATTGAACAGAACTCTTATTACCTTGGTTCAAGTTGTGATTTAGATATGGTTGTGGTGAATAACCAAAAATTACGTCAACTTGACTTAAGTCAAGAA 
GAATGGCGTCGCACTTTCCAGTTCATTTTTATCAAATCTGCGCAAACAGAGCAATTACAAGCTAATCATCAGTTTACGCCAGATAGTATTGGTTTT 
ATCTTGTTATTTCTTTTGGAAGAATTAACGAGTCAAGAGACAGTGGATGTCTTGGAAATTGGAAGTGGAACTGGGAATTTAGCTCAGACTCTCCTC 
AATAACAGCTCGAAAGAGTTAAATTATATGGGCATTGAAGTTGATGATCTTTTGATTGATCTATCAGCAAGCATTGCTGAAATTATAGGTTCTAGT 
GCCCAATTTATCCAAGAGGATGCTGTTAGACCACAAATTTTGAAAGAAAGCGATGTAATCATTAGTGATTTACCAGTTGGCTATTATCCTAATGAT' 
GGTATTGCTAAACGATATGCTGTATCAAGTTCTAAAGAGCACACCTATGCTCACCATCTATTGATGGAGCAATCTCTTAAATATTTGAAAAAAGAT 
GGAATCGCTATATTTTTAGCACCCGAAAACCTTTTAACAAGTCCACAAAGTGATTTGCTGAAGGAGTGGTTAAAAGGATATGCAGATGTeATTGCC 
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GTTTTAACTCTACCAGAAACTATTTTTGGAAGTCGTCAAAATGCGAAATCTATATTTGTTCTCAAGAAGCAAGCAGAACAAAAACCAGAAACCTTT 
GTATATCCGCTGACAGATTTGCAAAATCGTGAGAATATGGCAAACTTCATTGAAAATTTTCAAAAATGGAGCAGAGAAAATAGTCATTACTCAAAA 
AATATGATAAAA 

SEQ ID 402 

MNFBKIETAYEMLENIQTIENQLKTHIYDALIEQNSYYLGSSCDLDMWVNMQKLRQLDLSQEEWRRTFQFIFIKSAQTEQLQANHQFTPDSIGF 
ILLFLLEELTSQETVDVLEIGSGTGNLAQTLLNNSSKELNYMGIEVDDLLIDLSASIAEIIGSSAQFIQEDAVRPQILKESDVIISDLPVGYYPND 
GIAKRYAVSSSKEHTYAHHLLMEQSLKYLKKDGIAIFLAPENLLTSPQSDLLKEWLKGYADVIAVLTLPETIFGSRQHAKSIFVLKKQAEQKPETF 
VYPLTDLQNRENMANFIENFQKWSRENSHYSKNMIK 

SEQ ID 403 

GTGACACTTCTTTTCATTTCAAGTGTAATTTGGTATGATAAGGTTATGACTTTTGAAAAAATTGAAGAAGCTTATCAGCTGCTCTTAGAGAACTGT 
CAACTAATTGAAAATGATCTAAAAACACATATATACGATGCCATTGTTGAACAAAACTCCTTTTATTTAGGGGCTGAGGGAGCTAGTCCTCAAGTT 
GCTCAAAATAGTGATAAACTGAAAGCCTTGTGCCTGACAAAAGAAGAATGGCGTAAGGCCTACCAGTTTCTTTTTATTAAGGCAGCTCAGACTGAG 
CAACTCCAAGCCAACCATCAGTTCACACCAGATGCTATTGGCTTCATTCTGCTGTATCTTTTGGAACAATTGAGTGATAAAGATAGCTTAGAGGTA 
CTTGAGATTGGAAGTGGAACAGGGAACCTAGCCCAAACCCTTCTCAACAACACGAGCAAGAGCCTTGATTATGTAGGGATTGAACTTGATGATCTC 
TTGATTGATCTGTCAGCCAGTATTGCTGAGATAATGGATTCTTCAGCTCATTTTATTCAAGAAGATGCGGTAAGGCCTCAATTACTAAAAGAAAGT 
GACATTGTCATCAGTGACTTACCAGTTGGTTATTATCCTAACGATGATATTGCCAAACGGTACAAGGTGGCTAGTTCAGATAAGCATACCTATGCC 
CATCATTTATTAATGGAACAGTCTTTAAAATACTTGAAAAAAGACGGTTTTGCGATTTTTCTGGCACCAGTCAATTTATTGACGAGCCCTCAGAGC 
CAGTTGTTGAAACAGTGGTTAAAAGATTATGCTCAGGTGGTGACCTTGATTACGCTACCAGATTCTATTTTTGGTCATCCCTCAAATGCCAAGTCC 
ATTATTGTCTTACAAAAACAAACAGACCACCCAATGGAAACCTTTGTCTATCCAATTCGGGATTTGAAGCTTGCAGAGAATATTCATGATTTTATG 
GAAAATTTCAAAAAATGGAAACTGAGTAATGTCAAT 

SEQ ID 404 

VTLLFISSVIWYDKVMTFEKIEEAYQLLLENCQLIENDLKTHIYDAIVEQNSFYLGAEGASPQVAQNSDKLKALCLTKEEWRKAYQFLFIKAAQTE 
QLQANHQFTPDAIGFILLYLLEQLSDKDSLEVLEIGSGTGNLAQTLLNNTSKSLDYVGIELDDLLIDLSASIAEIMDSSAHFIQEDAVRPQLLKES 
DIVISDLPVGYYPNDDIAKRYKVASSDKHTYAHHLLMEQSLKYLKKDGFAIFLAPTOLLTSPQSQLLKQWLKDYAQWTLITLPDSIFGHPSNAKS 
IIVLQKQTDHPMETFVYPIRDLKLAENIHDFMENFKKWKBSNVN 

SEQ ID 405 

ATGTCAAAAACAATAGCAATTAATGCTGGAAGTTCAAGTTTGAAATGGCAATTATATGAAATGCCAGAGGAGAAAGTAGTTGCCAAAGGGATTATC 
GAACGTATTGGTTTGAAAGATTCTATTTCGACTGTAAAATTTGACGATAAAAAAGATGAACAAATTTTAGATATCGTAGATCATACCCAAGCTGTT 
AAAATTCTTTTAGAAGATCTAACAAAACATGGTATTATCAAAGACTTTAATGAAATTACAGGTGTTGGTCATCGTGTCGTTGCTGGTGGTGAATAT 
TTTAAAGAGTCTGCTTTAGTAGATGATAAAGTTGTAGAACAGGTTGAAGAATTATCAGCTTTAGCTCCACTCCACAACCCAGCAGCTGCAGCAGGG 
ATTCGTGCGTTTAGAGAAATCTTACCAGATATCACGAGTGTATGTGTATTTGATACAGCCTTCCATACAACAATGCAACCTCATACCTACTTATAT 
CCAATCCCACAAAAGTACTATACTGATTATAAAGTACGTAAATACGGTGCACACQGGACAAGCCACCAATACGTTGCACAAGAAGCAGCTAAGCAA 
TTAGGACGTCCTTTAGAAGAATTAAAATTAATCACAGCACATGTGGGTAATGGTGTTTCTATTACAGCAAATTATCATGGACAGTCTATTGATACA 
TCAATGGGATTCACACCACTTGCAGGACCAATGATGGGAACACGTTCAGGAGACATTGATCCTGCGATTATCCCTTATCTTGTAGCTAATGATCCA 
GAATTGGAAGATGCAGCAGCTGTTGTTAATATGCTTAACAAACAATCAGGATTGCTTGGAGTATCAGGAACTTCAAGTGATATGCGAGATATTGAA 
GCAGGTCTTCAAAGTAAAGATCCAAATGCAGTGTTAGCCTATAATGTCTTTATTGACCGTATTAAGAAATTTATTGGACAATACTTGGCAGTATTA 
AATGGCGCGGATGCTATTATTTTTACTGCAGGTATGGGAGAAAATGCGCCATTAATGCGTCAAGATGTTATCGCAGGATTATCATGGTTTGGCATT 
GAACTTGATCCAGAAAAAAATGTTTTTGGTTATTTTGGAGATATCACAAAACCAGATTCAAAAGTGAAGGTTTTAGTTATTCCTACTGATGAAGAA 
TTAATGATTGCGCGTGACGTTGAGCGCCTTAAAGCTAAA 

SEQ ID 406 

II^Ll.LAINAGSSSLKWQLYEMPEEKWAKGIIERIGLKDSISTVKFDDKKDEQILDIVDHTQAVKILLEDLTKHGIIKDFNEITGVGHRWAGGEY 
FKESALVDDKWEQVEELSALAPLHNPAAAAGIRAFREILPDITSVCVFDTAFHTTMQPHTYLYPIPQKYYTDYKVRKYGAHGTSHQYVAQEAAKQ 
LGRPLEELKLITAHVGNGVSITANYHGQSIDTSMGFTPLAGPMMGTRSGDIDPAIIPYLVANDPELEDAAAWNMLNKQSGLLGVSGTSSDMRDIE 
AGLQSKDPNAVLAYNVFIDRIKKFIGQYLAVLtJGADAIIFTAGMGENAPLMRQDVIAGLSWFGIELDPEKNVFGYFGDITKPDSKVKVLVIPTDEE 
LMIARDVERLKAK 

SEQ ID 407 

ATGTCAAAGACAATTGCAATTAATGCAGGTAGTTCTAGTTTAAAATGGCAACTTTATCAGATGCCAGAAGAAGCAGTGTTAGCACAAGGAATTATT 
GAGCGTATCGGTCTCAAGGATTCTATTTCAACAGTTAAGTACGATGGCAAAAAAGAAGAGCAAATTCTTGATATTCACGATCATACAGAAGCTGTT 
AAAATCTTATTGAACGATTTGATTCACTTTGGAATCATTGCAGCTTATGATGAAATTACAGGAGTTGGACACCGTGTTGTTGCTGGTGGTGAACTT 
TTCAAAGAATCCGTTGTGGTTAATGACAAAGTTCTTGAACAGATTGAAGAATTATCCGTTTTAGCTCCACTTCACAATCCTGGAGCGGCGGCAGGG 
ATTCGTGCCTTCCGTGATATTTTGCCAGATATTACCAGTGTTTGTGTGTTTGACACGTCATTTCACACTAGCATGGCAAAGCATACTTACCTTTAC 
CCAATTCCTCAAAAATATTATACGGACTACAAGGTTCGTAAATATGGGGCGCATGGGACAAGTCATAAATATGTAGCGCAAGAAGCTGCTAAAATG 
CTTGGTCGTCCATTAGAAGAATTAAAACTAATTACTGCTCATATTGGAA.ATGGTGTCTCAATTACAGCTAATTACCACGGTAAATCAGTTGATACC 
TCGATGGGCTTTACACCACTTGCTGGTCCTATGATGGGAACACGTTCTGGTGACATTGACCCAGCTATCATTCCTTATTTAATTGAGCAAGACCCA 
GAGTTAAAAGACGCTGCTGACGTTGTTAATATGTTAAACAAAAAATCAGGTCTTAGTGGGGTGTCAGGCATTTCTAGTGATATGCGTGATATCGAG 
GCTGGTTTACAAGAAGATAATCCAGATGCTGTTTTAGCTTACAATATCTTTATTGATCGCATTAAAAAATGCATTGGTCAATATTTTGCTGTTTTG 
AATGGAGCAGATGCTTTGGTCTTTACAGCTGGTATGGGTGAAAATGCACCATTGATGCGTCAAGATGTTATTGGTGGCTTAACATGGTTCGGAATG 
GACATTGATCCTGAGAAAAATGTTTTTGGATACCGTGGTGACATTTCAACTCCTGAGTCAAAAGTGAAGGTGCTTGTTATCTCAACAGACGAAGAA 
TTGTGCATCGCGCGTGACGTTGAACGTTTAAAAAATACAAAA 

SEQ ID 408 

MSKTIAINAGSSSLKWQLYQMPEEAVLAQGIIERIGLKDSISTVKYDGKKEEQILDIHDHTEAVKIIiLNDLIHFGIIAAYDEITGVGHRWAGGEL 
FKESVWNDKVLEQIEELSVLAPLHNPGAAAGIRAFRDILPDITSVCVFDTSFHTSMAKHTYLYPIPQKYYTDYKVRKYGAHGTSHKYVAQEAAKM 
LGRPLEELKLITAHIGNGVSITANYHGKSVDTSMGFTPLAGPMMGTRSGDIDPAIIPYLIEQDPELKDAADWNMLNKKSGLSGVSGISSDMRDIE 
AGLQEDNPDAVLAYNIFIDRIKKCIGQYFAVLNGADALVFTAGMGENAPLMRQDVIGGLTWFGMDIDPEKNVFGYRGDISTPESKVKVLVISTDEE 
LCIARDVERLKNTK 

SEQ ID 409 

ATGAAAAATTCTCTACAAAAGTTACGAAAATCTAGGAAATTAAGTCAAGCAGAACTTGCAGTTGCACTTGGAGTTACTAGGCAAACTATTATTTCT 
CTAGAAAAAGAGAAATACACGGCATCTTTGGAGCTAGCATTTAAGATAGCGCC-TTATTTTGATAAACAAATTGAGGAAGTTTTTATTTATACAGAA 
AGTGAAGGAGGA 

SEQ ID 410 

MKNSLQKLRKSRKLSQAELAVALGVTRQTIISLEKEKYTASLELAFKIARYFDKQIEEVFIYTESEGG 

SEQID411 

ATGAAGGAGATGGCAATGGAGGTTATTCTTAAAAATCGGCTCAAAGAATTACGAGCTAGAGATGGAATTAATCAAACGGAAATGGCTAAACTGGCA 
GGAGTATCGAGGCAGACCATCAGTCTCATTGAGCGTAACGAGTACACCCCATCAGTTATAATTGCCATCAAAATTGCAAAGGTATTTCAGGAACCA 
GTTGAAGAGGTGTTTCGTCTAGTGGAGGTCGAGGAA 
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SEQ ID 412 

MKEMAMEVILKNRLKELRARDGINQTEMAKLAGVSRQTISLIERNEYTPSVIIAMKIAKVFQEPVEEVFRLVEVEE 

SEQ ID 413 

TTGGAGGTTTTTGTGTCATTTATTATTAGAAAAGGCAAAATTTTAGCTTTGCTAATAGCATTTTTAGTTATTAATCAACTTGTTCCTATATTGGCT 
GTGTGGCTCCTAAAGAATCACTATCAAACGCCTTTTACTAGTATATTGTTGATTGGCTTAGAATTACTTATTATTGCTCTTTTCCTTTATTATGCC 
AAGGTTAAACAAATAATCAGATGGAAAGCATTATT(3ACAAGGAAAGCATTAGTTACTATTCTCTTAGGTTGGTTATCATTGAGGGTTCCACAAATT 
ATTGGTTACCTCATTATGACTATGCAAGGGGTTAAAGATACAGCAAATCAAACAGTAATTATGGAATTAACAAAGCAACTTCCACTAGCTTTGATG 
TTAATTTTTGCCATAATTGGTGCCCCTATTATGGAAGAAATTATATTTCGCTATATTATCCCTAAAGAACTTTTTGCGAAACATCAAAAATGGGGT 
TTTGTCATCGGTACTTTAGCTTTTGCTCTTATTCATTCCCCTTCTGATATAGGTAGTTTTATTATTTATGCTGGGATGGGTGCTATTTTATCTTTT 
GTTTATTATAAAACTGAGCACTTAGAATATAGTATAATGATTCATTTTATTAACAATGCTCTTGCTTATAGCGTGTTAATCAGTACAATGATGAAT 
AAC 

SEQ ID 414 

MEVFVSFIIRKGKILALLIAFLVINQLVEILAVWLLKNHYQTPFTSIIiLIGI,ELIjIIALFLYYAKVKQIIRWKALLTRKALVTILLGWLSLRVPQI 
IGYLIMTMQGVKDTANQTVIMELTKQLPLALMLIFAIIGAPIMEEIIPRYIIPKELFAKHQKWGFVIGTLAFALIHSPSDIGSFIIYAGMGAILSF 
VYYKTEHLE YS IMIHF INNALAYS VL I STMMNN 

SEQ ID 415 

ATGAAAGGATTCATTAATTATTTAAAAATAGCAGTGCTCATTATTCTGGCTATGGTTTTCAATGTCCTTCCGATGATTTTATTGCAAAAGCAACAC 
GATATTCCTATGGTACTTAATTGGGGAATTGGTATTTTCTACTTGGTTATTGTTGGAAGTGTCCTTATTGTATTATGGGGTCTTTATCAAGCTAAG 
CAAGACACTTTTATTAAACAGCAAAAAATGAGATTGGTTGACTGGGC-TTATTTAGCATTATTTTGGTTAATCATCCGTGTGATAGCTATTGTAGGT 
ACCCTTGTTAACCAGCTATGGTCTGGTCAACAAGTGAGTGCTAATGATGCTGCAATACATACCTTAGCTAGACTTATCAAAGGTGGTTTCCCGCTT 
TATACTGCCCTATTTGTACTTGTGATAGCTTTTATCGCTCCTATTATGGAAGAACTAGTCTTTAGAGGATTTCCTATGATTGATCTCTTCAAAGGA 

ATTTTTCTCTTTGTTGCCTATCAAAGACGAGGAAACTTAAAAGATGCTATCTTGTTACATATTTTTAATAACTTGATTGAAGTCATTTTGTTAATG 
TCAATAGGCTTAGGAGTCATA 

SEQ ID 416 

MKGFINYLKIAVLIILAMVFNVLPMILLQKQHDIPMVLNWGIGIFYLVIVGSVLIVLWGLYQAKQDTFIKQQKMRLVDWGYLALFWLIIRVIAIVG 
TLVNQLWSGQQVSANDAAIHTLARLIKGGFPLYTALFVLVIAFIAPIMEELVFRGFPMIDLFKGKSLKVAGLVTSLVFALPHATNSVEFIMYSCMG 
IFLFVAYQRRGNLKDAILLHIFNNLIEVILLMSIGLGVI 

SEQ ID 417 

ATGAAAATTGGAATTATCGGCGTCGGAAAAATGGCCAGTGCAATTATTCAAGC-CCTCAAACAAACCCAACATGACATTATCATATCCGGATCTTGC 
TTAGAGCGTTCAAAAGAAATTGCAGAAAGACTTGATGTTACTTACGCCGAATCTCATCAGTCATTAATCAATCAAGCTGATATTATCATGTTAGGT 
ATTAAACCTCAACTATTTGAAAAGGTTCTTCTTCCACTTGATArCACAAAACCAATCATCTCAATGGCAGCAGGAATCTCCTTAGCGCGTTTAAGC 
CAATTAACTCGTTCTGATTTACCATTGATTCGTATTATGCCAAATATTAACGCACAAATACTTCAAAGTTGCACAGCTATTTGTTACAACAATCAT 
GTATCAGATGAGTTACGACAATTAGCCAAAGAAATTACGGATAGTTTTGGAAGTAGCTTTGATATAGCAGAAACCAATTTTGATACCTTCACTGCT 
CTAGCAGGTTCTAGCCCTGCGTATATCTATCTATTTATAGAAGCCTTAGCTAAAGCAGGTGTAAAATATGGATTTCCAAAAGAACAAQCACTCTCT 
ATTGTAGGACAGACTGTCTTAGCTTCTAGTCAAAACCTATTACAAGGACAAAATAGCACCTCTGACTTAATCGACAACATTTGTAGCCCAGGCGGA 

SEQ ID 41 8 

MKIGIIGVGKMASAIIQGLKQTQHDIIISGSCIjERSKEIAERLDVTYAESHQSLINQADIIMLGIKPQLFEKVLLPLDITKPIISMAAGISLARLS 
QLTRSDLPLIRIMPNINAQILOSCTAICYNNHVSDEIiRQLAKEITDSFGSSFDIAETNFDTFTALAGSSPAYIYLFIEALAKAGVKYGFPKEQALS 
IVGQTVLASSQNLLQGQNSTSDLIDNICSPGGTTIAGLLDLEKNGLTHSVISAIDATIEKAKKL 

SEQ ID 419 

ATGAAAATTGGCATTATTGGTGTTGGCAAAATGGCTAGCGCTATCATCAAAGGCCTTAAACAAACACCCCATGAACTTATCATTTCAGGATCATCT 
TTAGAACGGTCCAAGGAAATTGCGGAGCAGTTAGCACTGCCTTATGCTATGTCCCACCAAGACCTTATTGACCAGGTTGATCTTGTTATTTTAGGC 
ATCAAGCCTCAACTATTTGAAACGGTACTCAAACCGCTTCACTTCAAACAGCCTATTATATCTATGGCAGCAGGCATTTCCCTTCAACGACTAGCA 
ACATTCGTAGGACAAGACCTTCCGCTGCTACGTATCATGCCAAACATGAATGCACAAATTCTCCAAAGCAGTACCGCTTTAACGGGAAATGCTTTG 
GTGTCCCAGGAATTACAAGCACGTGTTCGAGACTTAACAGATAGCTTTGGTAGCACATTTGATATTAGTGAAAAGGATTTTGACACCTTTACCGCT 
TTAGCAGGGTCAAGTCCTGCCTATATTTATCTCTTTATTGAGGCTTTGGCTAAGGCTGGCGTCAAGAATGGCATACCTAAAGCAAAGGCGCTGGAG 
ATTGTTACTCAAACAGTATTGGCTAGCGCCAGCAATCTCAAGACCAGTTCTCAAAGTCCGCACGATTTCATTGACGCTATTTGTAGCCCCGGTGGC 
ACAACTATTGCTGGTCTGATGGAGTTAGAACGCCTTGGCCTCACAGCTACTGTCAGCTCTGCCATTGACAAAACCATCGATAAAGCTAAAAGCTTG 

SEQ ID 420 

MKIGIIGVGKMASAIIKGbKQTPHELIISGSSLERSKEIAEQLALPYAMSHQDLIDQVDLVILGIKPQLFETVLKPLHFKQPIISMAAGISLQRLA 
TFVGQDLPLLRIMPNMNAQILQSSTALTGNALVSQELQARVRDLTDSFGSTFDISEKDFDTFTALAGSSPAYIYLFIEALAKAGVKNGIPKAKALE 
IVTQTVLASASKLKTSSQSPHDEIDAICSPGGTTIAGLMELERLGL1ATVSSAIDKTIDKAKSL 

SEQ ID 421 

ATGTCAGATTTATTTAACAAAATTAAAACCGTAACTGAGCTTGATGGGATTGCTGGCTATGAACACAATATCCGCAACTTCCTTCGTCAAGAAATA 
ACTCCTTTAGTTGATCAAGTTGAGACAGACGGACTTGGTGGAATTTTTGGAGTTAAAAATACTCATGAGACTAATGCTCCTAAAGTCATGGTTGCT 
GCCCATATGGATGAAGTCGGCTTTATGGTTAGTCATATTCAGCCAGATGGAACATTTCGTGTACTTGAGGTTGGAGGATGGAATCCCCTAGTAGTC 
AGCTCACAACGCTTTACCCTCTACACACGTTCTGGTGATGCTATTCCTGTTATATCAGGCTCAGTTCCTCCTCACTTTCTTCGTGGACAAAGCGGT 
GGAACAACATTACCCAAAATTAGTGACATTGTTTTTGATGGAGGATTCACAGATAAAAATGAAGCTGAAAGCTTTGGCATTGCTCCTGGCGATATC 
ATTGTTCCTAAATCTGAAACCATTTTAACTGCAAATCAAAAACATATTATGTCAAAAGCTTGGGATAATCGCTATGGTGTGCTTATGGTGACCGAA 
TTGCTAAAAAGCTTAAAAGATCAAAGTCTTAGCAACACACTTATTGCTGGGGCAAATGTTCAAGAAGAAGTCGGACTTCGTGGCGCACATGTTTCA 
ACAACTAAATTCAACCCAGATATCTTCTTAGCTGTCGATTGTTCCCCAGCTGGAGATATTTATGGGGAACAAGGCAAAATAGGAGAGGGAACCTTA 
ATCCGTTTTTATGATCCCGGACATATCATGCTTAAAGArATGAGAGATTTCTTACTTACAACAGCTGAAGAAGCAGGTATAAAATACCAATATTAT 
GCTGCAAATGGTGGTACCGATGCTGGGGCTGCTCACCTAAAAAATAGTGGTATTCCTTCTACAACTATCGGTGTCTGTGCACGCTACATTCATTCT 
CATCAAACACTCTACGCTATGGATGATTTTCTACAAGCACAAGCTTACCTTCAGGCCATCGTTAACAAATTAGACCGCTCGACGGTGGATATTATT 
AAAGGTTAT 

SEQ ID 422 

MSDLFNKIKTVTELDGIAGYEHNIRNFLRQEITPLVDQVETDGLGGIFGVKNTHETNAPKVMVAAHMDEVGFMVSHIQPDGTFRVLEVGGWNPLW 
SSQRFTLYTRSGDAIPVISGSVPPHFLRGQSGGTTLPKISDIVFDGGFTDICNEAESFGIAPGDIIVPKSETILTANQKHIMSKAWDNRYGVLMVTE 
LLKSLKDQSLSNTLIAGANVQEEVGLRGAHVSTTKFNPDIFLAVDCSPAGDIYGEQGKIGEGTLIRFYDPGHIMLKDMRDFLLTTAEEAGIKYQYY 
AANGGTDAGAAHLKNSGIPSTTIGVCARYIHSHQTLYAMDDFLQAQAYLQAIVNKLDRSTVDIIKGY 

SEQ ID 423 

ATGACAGACTTATTCTCAAAAATCAAAGAAGTTACCGAACTGGATGGCATTGCGGGCTATGAACATAGCGTTCGTGACTACCTACGCACCAAAATA 
ACCCCGCTGGTTGACCGTGTTGAAACAGACGGGCTTGGTGGCATTTTTGGTATCAGAGATAGTAAAGCTGAAAAAGCCCCCCGTATTTTAGTAGCT 
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GCGCACATGGACGAAGTCGGTTTTATGGTC2GTc r CCTACGCGTGGTTGGTATCGGTGGTTGGAACCCACTTGTTGTC 
AGTTCACAACGGTTTACCCTTTACACACGCACTGGCCAAGTTATTCCCCTTATTTCAGGATCGGTACCTCCCCATTTTTTACGTGGGGCAAATGGC 
TCTGCTAGTCTACCACATATCGAAGATATTGTGTTTGATGGTGGCTTTACGGATAAGGCAGAAGCTGAAAGATTTGGTATTACACCGGGTGATATT 
ATTATCCCTCAATCTGAAACGATCCTAACAGCCAATCAAAAAAATATTATTTCAAAAGCTTGGGACAATCGCTATGGCGTTCTCATGATAACAGAA 
ATGCTTGAAGCGTTAAAAGGACAAGACCTTAACAACACCCTAATTGCAGGTGCTAACGTTCAAGAAGAAGTTGGTCTGCGCGGAGCCCACGTCTCA 
ACCACCAAGTTCGACCCTGAACTCTTTTTCGCAGTAGATTGTTCGCCTGCTGGTGATATTTATGGCAATCCTGGAACAATCGGAGATGGTACCTTG 
TTGCGTTTCTACGACCCAGGCCATGTCATGCTCAAAGATATGCGCGACTTCTTACTGACTACTGCTGAGGAAGCTGGTGTCAATTTCCAATACTAT 
TGTGGCAAGGGAGGCACAGATGCAGGTGCTGCACACCTTCAAAATGGTGGTGTCCCATCAACAACCATCGGAGTCTGTGCACGCTACATTCACTCT 
CATCAAACCCTCTACGCTATGGATGATTTCGTAGAAGCCCAAGCCTTCTTACAAGCCATTATCAAAAAACTGGATCGCTCAACCGTTGACTTGATT 
AAATGTTAC 

SEQ ID 424 

MTDLFSKIKBVTELDGIAGYEHSVRDYLRTKITPLVDRVETDGLGGIFGIRDSKABKAPRILVAAHMDEVGFMVSDIKVDGTLRWGIGGWNPLW 
SSQRFTLYTRTGQVIPLISGSVPPHFLRGANGSASLPHIEDIVFDGGFTDKAEAERFGITPGDIIIPQSETILTANQKNIISKAWDNRYGVLMITE 
MLEALKGQDLNNTLIAGANVQEEVGLRGAHVSTTKFDPELFFATOCSPAGDIYGNPGTIGDGTLLRFYDPGHVMLKDMRDFLLTTAEEAGVNFQYY 
CGKGGTDAGAAHLQNGGVPSTTIGVCARYIHSHQTLYAMDDFVEAQAFLQAIIKKLDRSTVDLIKCY 

SEQ ID 425 

ATGGTTAATCATTCAAACAGAAAGAAAAAACATGAAAGAAAAATTATTAGTACCTGCTTTAAATTGTTTGCTAGGTCTACTCTTCCTAGG 

SEQ ID 426 

MVNHSNRKKKHERKI ISTCFKLFARSTLPR 

SEQ ID 427 

GTGTCTAATTCCGGGGGGTATGGTATAATAACAGTTATGAAAAATAAASAAATCTTATTTGGGACTGGCCTTGCTGGTGTGGGTTTACTGGCAGCT 
GCTGGTTATACCCTAACTAAAAAAGTAACAGATTATAAACGTCAGCAAATCACTCAGACCTTAAGAGAATTTTTTAGTCAGATGGGTGATATTCAG 
GTATTTTATTTTAATGAATTTGAATCTGATATTAAAATGACCAGTGGTGGTCTTGTCTTGGAAGATGGCAGAATTTTCGAATTCATTTATCGTCAA 
GGTGTTCTTGATTATGTGGAGGTGAGCAAA 

SEQ ID 428 

MSNSGGYGIITVMKNKKILFGTGLAGVGLLAAAGYTLTKKVTDYKRQQITQTLREFFSQMGDIQVFYFNEFESDIKMTSGGLVLEDGRIFEFIYRQ 
GVLDYVE VS K 

SEQ ID 429 

ATGAGGGATATGAGTAAAAAGAAAATAGGTATGATTTCAGGTATCTTTGGATTTAGTTTAGCTATTGGCCTAGGAATAGTTATCAAAGATTATTGC 
CAAGACAGGCAGCGTCGACAAATGACAAGGGATTTACGCACCTTTTTTTCACCTTTAGGACAAATCGAAGTTTTATATATCAATCCTTGTCAGGTC 



GGA 



SEQ ID 431 

ATGATTTTACCAGAATCTTATGAAGAAATAGCAGCCTATATTGATAGCACTAAGAAAGTTGTTTTCTTTTTTACAGCAGATTGGTGTCCAGATTGT 
CAATTTATATATCCAGTAATGCCATCAATTGAAAAAGATTTCTCAGATTTTGTCTTTGTACGTGTTAATCGTGATGACTATATAGAATTAGCTCAG 

ATTACTAAATTTCTCGCTGAAATTAACTATAAA 

SEQ ID 432 

MILPESYEEIAAYIDSTKKWFFFTADWCEDCQFIYPVMPSIEKDFSDFVFVRWRDDYIELAQQWNIFGIPSFWVENGQELGRLVNKNRKTKAE 
ITKFLAEINYK 

SEQ ID 433 

ATGATCAGACCGACTTCTTATGAGTCATTAGCGACTCTTATTGAAAAAGAAGATAAGCTGGTGTTATTTTTTACGGCAGACTGGTGTCCAGACTGT 
CAATTTATTTATCCTATTATGCCAGAAATTGAAGCAGAACTTACAGATATGACTTTTGTTTGTGTTAATCGTGATCAGTTTATAGAGGTAGCACAA 

ATTATGCATTTTTTAGCTGCTTATCAA 

SEQ ID 434 

MIRPTSYESLATLIEKEDKLVLFFTADWCPDC5FIYPIMPEIEAELTDMTFVCVNRDQFIEVAQKWNIFGIPSFWIEKGQEVGRLVNKMRKTKTE 
IMHFLAAYQ 

SEQ ID 435 

ATGATTTTTACTTATAATAGAGAGCATGTTGGTGATACCTTAATGGTTATTGTTAAGGATAGTCAAGGAGCTAAGCTAGATGTTGATCGTCGCGGA 
CAAGTAGCACGCGTCTATCTGCAAGATAGTAAAGAAACAGTTGCTTGGAATATCTTTGAAGTGTCAAGTTTAATTGTTATTGAGGGAGCAGGTCAA 
ATAACTTTATCTGATCAAGATATTAAAATCCTTAATGCAGAACTACTGAAAGAAGGATTCGAAGACTCTCTTGTTAATAATATTGAACCTACATTT 
GTTGTGGCGCAAATTAAAGAAATAATTGATCATCCAGATAGTGACCATTTACATATCTGTCAAGCAGAAATCAACGATGGGAAGACGGTCCAAATC 
GTTTGTGGGGCACCTAATGCTTCAGTAGGTCTTAAAACAGTTGCAGCTCTTCCAGGAGCTATGATGCCAAATGGTAGCCTTATTTTCCCAGGAAAA 
CTTCGTGGAGAAGATAGCTTTGGAATGTTATGTAGTGCTCGCGAGTTAGCTCTTCCAAATGCTCCTCAAGTCAGAGGTATCATTGAATTATCTGAT 
CAGGTAATTGTTGGAGAGTCTTTCGACGCCAATAAACATTGGAAAAAT 

SEQ ID 436 

MIFTYNREHVGDTLMVIVKDSQGAKLDVDRRGQVARVYLQDSKETVAWNIFEVSSLIVIEGAGQITLSDQDIKILNAELLKEGFEDSLVNNIEPTF 
WAQIKEIIDHPDSDHLHICQAEINDGKTVQIVCGAPHASVGLKTVAALPGAKMPNGSLIFPGKLRGEDSFGMLCSARELALPNAPQVRGIIELSD 
QVIVGESFDANKHWKN 

SEQ ID 437 

ATGATTTTTGCATACAATAAAGAACAAGTTGGCGATGTCTTGATGGTTATCTTACAAGACACCAAAGATATCAAACGTCAAGTAGAACGAAAAGGC 
AAAGTAGCCCGTGTTTTTGCAGAAGAAAGCGGCAAAACCCTTGCTTGGAATATCTTTGAAGCGTCAAGCTTGATTACTATTGAAGGCAATGGACAG 
ATTTTTTTGACAGACGAGAACCTTGCAAGATTAAATGCAGAGCTTGCTAAGGAAGGATTTTCAGAAAGGCTTGAACCGATTGTGGGACCTGTTTTT 
GTGGTTGGTCAAATTGTTGAGATGGTGGCTCATCCAGATAGCGACCATCTTAATATCTGCCAAGTGGCTATTGGTGAAGATCAAACGGTTCAAATC 
GTAGCGGGCGCACCAAATGCTGCGCTTGGTTTAAAAACGATTGTTGCCTTACCAGGTGCTATAATGCCAAATGGTAGTCTGATTTTCCCAGGAAAA 
TTGCGTGGTGAAGAAAGTTATGGTATGATGTGCTCTCCTCGTGAGTTAGCCTTGCCAAATGCACCGCAAAAACGTGGCATTATTGAATTTGATGAG 
TCAGCTGTGGTAGGAGAAGCTTTTGACCCAGCCAAACATTGGAAAGGT 

SEQ ID 438 

MIFAYNKEQVGDVLWILQDTKDIKRQVERKGKVARVFAEESGKTLAVINIFEASSLITIEGNGQIFLTDENLARLNAELAKEGFSERLEEIVGPyF. 
WGQIVEMVAHPDSDHLNICQVAIGEDQTVQIVAGAPNAALGLKTIVALPGAIMPNGSLIFPGKLRGEESYGMMCSPRELALPNAPQKRGIIEFDE 
SAWGEAFDPAKHWKG 
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SEQ ID 439 

ATGACAAATGTAACTAGTTATAAAGAAATGCTGGCTAAACCTTGGGGAAAAATACAATATGAAATAACTTTTGCTCAATTAAGCCATATCAAAAAT 

CTTTACGATAATCAAAGTGACAATATTTATAAAATCCTAGGTTCCTACGAftGCATTAAGAGATTTGCCTGATCAAAGCTTTGATACTATTATTTGT 
CATAATGTTCTTGAATATATAGACAAACATAATCATCCTGCTTATTTTGACGAATTTTCTCGACTTCTAAAACCCAATGGAGAACTATCTCTCATC 
AAACATAATATAACCGGTAAAATATTACAATCAGTTATTTTTAGCAATGATACCTCCACTGCGATGGAACTCTTAACAGGAGAAGCAAACTTTAAA 
AGTGCCAGTTTTGACCAGGGAAATATTTATACCTTAGAAGAACTAAAACAAAATACAAATTTATTAGTTGAACGTTATCAGGGTATTCGTACCTTC 
TATTCATTACAACCAAACCATTTTAAAACTGAAACTGGTTGGCTAAACAAAATGCTTGCTATCGAGCTAAGTGTTGCTGACAAAGCTCCTTATAAA 
GATATTGCTTTTTTGCAACACATCACACTTAAAAAGTCATTG 

SEQ ID 440 

MTNVTSYKEMLAKPWGKIQYEITFAQLSHIKNQNVLDFGAGFCLTEQHLAKENNVTAIEPNPKLLYDNQSDNIYKILGSYEALRDLPDQSFDTIIC 
HNVLEYIDKHNHPAYFDEFSRLLKPNGELSLIKHNITGKILQSVIFSMDTSTAMELLTGEANFKSASFDQGNIYTLEELKQNTNLLVERYQGIRTF 
YSLQPNHFKTETGWLNKMLAI ELS VADKAPYKD I AFLQHITLKKSL 

SEQ ID 441 

ATGTATAATAAAGTTATTATGATTGGGCGTCTAACAGCAAAGCCTGAGATGGTAAAAACACCAACTGACAAGTCAGTGACGCGTGCAACTGTTGCT 
GTTAATAGACGCTTTAAAGGAAGTAATGGTGAGCGTGAAGCAGATTTTATTAATGTGGTTATGTGGGGTCGTCTAGCGGAAACCCTTGCGAGCTAT 
GGGACAAAGGGCTCTTTAATTTCAATAGATGGTGAATTGCGTACGCGCAAGTACGAAAAGGATGGTCAAACGCACTATATCACTGAAGTATTAGCA 
TCATCATTTCAGTTGCTAGAAAGCCGTGCCCAACGTGCTATGCGTGAAAATAACGTTTCTGGTGATTTGTCAGATTTAGTATTGGAAGAAGAGGAG 
CTCCCCTTT 

SEQ ID 442 

MYNKVIMIGRLTAKPEMVKTPTDKSVTRATVAVNRRFKGSNGEREADFIKWMWGRLAETLASYGTKGSLISIDGELRTRKYEKDGQTHYITEVLA 
SSFQLLESRAQRAMRENNVSGDLSDLVLEEEELPF 

SEQ ID 443 

ATGTATAATAAAGTGATAGCAATCGGTCGTTTGGTAGCTAAACCAGAATTGGTAAAAACAGCTACGGATAAGCATGTAGCACGTCTCTCTTTAGCT 
GTTAATCGAAGATTTAAAAATGCTTCTGGAGAGCGAGAAGCTGATTTTATTTCAGTTGTTGTTTGGGGAAAGTTAGCAGAAACTCTGGTTTCTTAT 
GCTAGCAAAGGTAGTTTGATGTCTATTGATGGCGAACTTAGGACCCGCAAGTATGATAAAGATGGGCAAGTGCATTATGTGACAGAAGTTCTCTGC 
CAATCATTTCAACTGCTTGAAAGTCGTGCTCAGCGCGCTATGAGAGAAAATAATGTTACTAATGATCTAGTTGATTTAGTCTTAGAAGAAGATACT 
CTTCCCTTT 

SEQ ID 444 

MYNKVIAIGRLVAKPELVKTATDKHVARLSLAVNRRFKNASGEREADFISWVWGKLAETLVSYASKGSLMSIDGELRTRKYDKDGQVHYVTEVLC 
QSFQLLES RAQRAMRENNVTNDL VDLVLE EDTLPF 

SEQ ID 445 

i i !( -i TlTt'ACAGas,AGCAACCTTTTTTTATTGAAAATAGAAAGGCAAACC3ATTACAATAAAGGGGATAGAAAGCAGGTTTAAGATGGAAAAAGTC 
ATTATTTTTGATATGGACGGCGTTATTGTTGATTCCGAGTACACGTTTTTAGATAATAAGACAGAAATGTTACGTGAGGAGGGTATTGATACGGAC 
GTCTCGTATCAATACCAGTACATGGGGACTACTTTTGAATTCATGTGGCAAGCTATGAAAGAGGAGTTTGGCTTACCGAAAACAGTAAAAGAGTAT 
ATTGCTGAGATGAACAGACGTCGACAAGCGATTGTGGCGCGTGA-GGTGTTAGGCCCATCAAAGGAGCTCAGCGACTGATTCATTGGTTACACCAA 
CATGGCTATCGCTTAGCAGTTGCGTCCTCATCTCCAATGGTAGATATTAAGCGTAATCTAAAAGAGTTGGGTGTGACAGAATGCTTTGAATACATG 
GTTACAGGAGAAGATGTATCGTCTTCTAAACCAGCACCAGATGTTTTTCTTAGAGCTGCAGAGCTTTTAGATGTAGACCCTAAAGTTTGTATAGTT 
ATAGAAGATACAAGAAATGGGAGTTTAGCTGCTAAGGCAGCAGGAATGTATTGCTTTGGCTTTGCTAATCCTGATTATCCACCGCAAGATTTATCA 
ATGGCAGACAAGGTTATTTCAGATTATCAAGATATCTATATTTATCTTCCGGAG 

SEQ ID 446 

mlftesnlfllkierqtitikgiesrfkmekviifdmdgvivdseytfldnktemlreegidtdvsyqyqymgttfefmwqamkeefglpktvkey 
iaemnrrrqaivardgvrpikgaqrlihwlhqhgyrlavassspmvdikrnlkelgvtecfeymvtgedvssskpapdvflraaelldvdpkvciv 
iedtrngslaakaagmycfgfanpdyppqdlsmadkvisdyqdiy;ylpe 
SEQ ID 447 

atgttgatgattaaaggaattatttttgatatggacggtgttttatttgatacagaacctttttatctgaggcgacgagaagatttttttaagaca 
aagggaattcccattgatcatttgaactctaaagattttattgggggcaatcttcaagaattatggaaagagttgttaggtaaaaatagggatgat 
gctatcgttaaggcaattacaactgactatgacgcttacaaacaagcgcataagcctccttatcaaaaactgttgattacagaagtgaactgttgt 
cttgaacagttggaaaaacaaggtattaaactggctgtggcatcaaactcgaagcgtcaggatgttttgttggcgttggagacaacgcaaataaaa 
gattattttgaaataatcctagcgcgtgaagatgtttctagaggcaaaccttatccagatatttataataaagcagtacaaaaactaggattacaa 
aaaaaacaactgcttgtagtagaggacagccaaaaaggcattgctgccgccaaagcagccaatctgacagtttttgccattaccgactaccgatat 
ggcattgatcagagtcaagctgatcacaagatagatcatttaggacaactgtgtgtaaaaatcggttgttttggatcg 
SEQ ID 448 

mlmikgiifdmdgvlfdtepfylrrredffktkgipidhlnskdfiggnlqelwkellgknrddaivkaittdydaykoahkppyqkllitevmsc 

LEQLEKQGIKLAVASNSKRQDVLLALETTQIKDYFEIILAREDVSRGKPYPDIYNKAVQKLGLQKKQLLWEDSQKGIAAAKAANIjTVFAITDYRY 

gidqsqadhkidhlgqlcvkigcfgs 
SEQ ID 449 

ttggtggacctctggttggatcaattgttggttttattggaggagttcatcgcttttttcaaggaagcttttcaggttctttctatattgtcagtt 

CAGTTC 

SEQ ID 450 
mvdlwldqllvlleefiaffkeafqvlsilsvqf 
SEQ ID 451 

gtggaacctaaactatttaaaatcatcattggaatgacaatcattttgacaagttcccatcctgtaaaaatgccaacaaatagcatctggatactt 
tcggcaataatactaattaaaataacttggcttgttgaaggg 
SEQ ID 452 

MEPKLFKIIIGMTIILTSSHPVKMPTNSIWILSAIILIKITWLVEG 

SEQ ID 453 

ATGTTGATGGTGTTGTTATTCCAAAGGCTAGGAATTATTATGATTTTAGCCTTTTTATTGGTAAATAATAGTTATTTTAGACAGTTAATTGAAGAG 
CGGTCTAAACGTGAAACGGTAGTCCTTGTCATCATTTTCGGCTTGTTTGTTATTATATCTAATATAACAGGAATTGAAATAAAAGGGGATCGAAGT 
TTGGTCGAGCGCCCTTTTCTAACAACGATTTCTCATTCTGAC-C'C.T.'-T-.sIACAAGGACTTTAGTTATTACAACGGCAAGTTTGGTTGGTGGA 
CCTCTGGTTGGATCAATTGTTGGTTTTATTGGAGGAGTTCATCGCTTTTTTCAAGGAAGCTTTTCAGGTTCTTTCTATATTGTCAGTTCAGTTCTA 
GTCGGCATTGTTAGCGGAAAGATTGGTGATAAGCTTAAGGAAAACCATCTCTACCCTTCAACAAGCCAAGTTATTTTAATTAGTATTATTGCCGAA 
AGTATCCAGATGCTATTTGTTGGCATTTTTACAGGATGGGAACTTGTCAAAATGATTGTCATTCCAATGATGATTTTAAATAGTTTAGGTTCCACA 
CTTTTCCTTGCGATTTTGAAAACTTATTTGTCAAATGAAAGTCAGTTACGCGCAGTTCAAACGAGAGATGTTCTTGAATTGACTCGACAGACTCTG 
CCCTACCTTAGACAAGGTTTGACACCGCAATCTGCTAGGAGCGTTTGCGAAATTATAAAGAGGCATACTAACTTTGATGCTGTGGGATTAACAGAT 



